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ADVERTISEMENT. 


The  present  series,  entitled  ''Smithsonian  Miscellaneous  Collec- 
tions,'^ ia  intended  to  embrace  all  the  publications  issued  directly  by 
the  Smithsonian  Institution  in  octavo  form ;  those  in  quarto  constitut- 
ing the ''  Smithsonian  Contributions  to  Knowledge."  The  quarto  series 
includes  memoirs,  embracing  the  records  of  extended  original  investi- 
gations and  researches,  resulting  in  what  are  believed  to  be  new  truths, 
and  constituting  positive  additions  to  the  sum  of  hutnan  knowledge. 
The  octavo  series  is  designed  to  contain  reports  on  the  present  state  of 
our  knowledge  of  particular  branches  of  science ;  instructions  for  col- 
lecting and  digesting  facts  and  materials  for  research ;  lists  and  synopses 
of  species  of  the  organic  and  inorganic  world ;  museum  catalogues ; 
reports  of  explorations;  aids  to  bibliographical  investigations,  etc., 
generally  prepared  at  the  express  request  of  the  Institution,  and  at  its 
expense. 

In  the  Smithsonian  Contributions  to  Knowledge,  as  well  as  in  the 
present  series,  each  article  is  separately  paged  and  indexed,  and  the 
actual  date  of  its  publication  is  that  given  on  its  special  title-page,  and 
not  that  of  the  volume  in  which  it  is  placed.  In  many  cases  works 
have  been  published  and  largely  distributed,  years  before  their  com- 
bination into  volumes. 
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Secretary  S.  L 
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The  publications  of  the  Smithsonian  Institution  are,  i,  Contributions 
TO  Knowledge;  2,  Miscellaneous  Collections;  3,  Annual  Re- 
ports; 4,  Special  Papers. 

No  sets  of  these  are  for  sale  or  distribution,  as  most  of  the  volumes 
arc  out  of  print. 

The  volumes  of  Contributions  and  of  Collections  are  distributed  only 
to  desigpiated  public  libraries  and  learned  institutions  in  this  country 
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separately  for  sale  or  exchangfe. 

The  Smithsonian  Reports  are  distributed  by  the  Institution  to  libra- 
ries throughout  the  world;  may  be  had  by  purchase  at  cost  from  the 
Superintendent  of  Documents,  Washing^ton  QaXtj ,  and  may  also  generally 
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free  distribution.  The  prices  affixed  to  them  in  this  list  are  gfiven  as  a 
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As  the  number  of  copies  of  Smithsonian  publications  is  limited  and 
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cant should  state  explicitly  the  ground  of  his  request. 

Publications  should  be  ordered  by  the  serial  number  g^iven  in  this 
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tendent of  Documents  y  Washington,  D,  C, 
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\m 

E^ansy  A.  J. 

[Palace  of  Mlnoa, 

R. 1901 

10 

1902 

^H 

UIO 

Engraved  pictures  of  Grotto  of  La 
Monthe,  France, 

B. 1901 

18 

1902 

^H 

1141    Bona,  F. 

Mind  of  Primitive  man, 
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R. 1901 

8 

1902 

.02 

1349 

The  Laws  of  Nature, 

R.1901 

10 

1902 

.02 

1350 

Paine,  A.  B. 

The  Children's  Room  in  Smithson- 
ian Institution, 

R. 1901 

10 

1902 

.10 

1351 
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Santos-Dumont  circling  the  Eiffel 
tower  in  an  air-ship. 

R. 1901 

20 

1902 

.02 

1353 

Fonmier,  L.  & 
others 

Automobile  races. 

R.1901 

19 

1902 

.02 

1354 

Willey,  D.  A. 

Erection  of  the  Gokteik  Bridge, 

R. 1901 

.7 

1902 

.02 

1355 

Fox,  F. 

Great  Alpine  tunnels. 

R. 1901 

16 

1902    .02 

1356 

White,  C.  A. 

MutaUon  theory  of  De  Vries, 

R. 1901 

12 

1902 

.02 

1357 

Lueaa,  F.  A. 

Dinosaurs  or  Terrible  Lizards, 

R.  1901 

9 

1902 

.05 

1358 

Langley,  S.  P. 
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190 

190B 

M 

ia74  Ijottet,  C.  H. 
ItIB 

Index  to  Thorium  (18174902)  * 

Smlthaonlan   MiacellaDeoua   CoUec- 
tlona.    Vol  XLIV, 

M.C. 

XLIV 

M.C. 

1908 

1175 

BhMi,  W*  J. 

List  of  Smithsonian   PublicaUone, 
1846-1903, 

100 

leoa 

M 

*  In  press. 


66 


LIST  OF  SMITHSONIAir  PUBLICATIONS. 


TABLES. 

Contents  of  volumes  of  ''Contributions,"  "Collections/'  and  "Reports."    No  aeti 
of  these  are  now  available  for  distribution. 


SMITHSONIAN   CONTRIBUTIONS   TO   KNOWLEDGE.      {Quarto,) 


Vol. 

No.  in 
S.  series. 

Date. 

I 

2 

1848 

II 

26 

1851 

III 

38 

1852 

IV 

39 

1852 

V 

55 

1853 

VI 

56 

1854 

VII 

76 

1855 

VIII 

78 

1856 

IX 

92 

1857 

X 

99 

1858 

XI 

111 

1859 

XII 

112 

1860 
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XXI 

285 

1877 
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981. 

982. 

985. 


*Only  parts  of  the  volumes  yet  published. 


P 

LIST  OF 

SMITHSOHLUr  PUBLICATION'S.                                                 67                      ^^H 

^K        SMITHSONIAN  MISCELLANEOUS  COLLECTIONS.     {Octavo.}                               ^H 

^L     Vol 

S.  eeriee. 
No*  in 

Date. 

Nog.  in  Smitbsonian  series.                                    ^^M 

L     I 

122 

1862 

31,  87,  148.  153,                                                                              ^H 

■ 

123 

1862 
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1123 

02 

^H              Mendenhai.i-,  T.  C— Commemoration  of  Henry  A.   Rowland. 

iVoV, 

^H                  R,    1901 

1366 

02 

^H              Mendenhali.,  T.  C. — Memorial  of  Hermann  von   Helmholtz. 

VS96. 

^H                  R.   1895 .,...., 

1070 

02 

^H              MiLNE-EnwARDa,  He^tby. — See  Bertbelot,  M.  P.  E. 

^H              MtTiXEB,  A.— Memoir  of  Heinrlch  Leberecht  Fleischer.   1891.   R. 

1889. 

788 

05 

^M              Newton,  H.  A.— Memoir  of  Ellas  Loomis.     1891.     R.  1890 

833 

05 

^H              Ohm,  George  Simon. — See  LommeU  Eugene. 

^H              Parker,  William  Kitchen.— Memoir  of.    1891.    R.  1890 

834 

05 

^H              Pasteur,  Louis.— See  Roscoe,  H.  E.,  and  Sternberg,  G.  M. 

^H              Peibce,  C.  8. — Century's  great  men  in  science.     190L     R.  1900. 

1302 

02 

^H              Porter,  Noah. — See  Waite,  M.  R. 

^H              Prestwich,  Joseph.— See  Woodward,  H.  B. 

^M              Rhefs,  W.  J." Memoir  of  William  B.  Taylor     1898.     R.  1896., 

1131 

02 

^H              Roscoe,  H.  E. — Bunsen  Memorial  lecture.    1901.    R.  1899. 

1251 

02 

^H              Roscoe,  H.  E.— Life  work  of  a  chemist  f  Pasteur).    189L    R.  1889 

778 

25 

^H              Rowland,  Henry  AuGUsrus.^See  Mendenhall,  T,  C. 

^M              Rl^CKEH,  A.  W.— Hermann  von  Helmholtz.     1896.     R.  1894..... 

1029 

02 

^H              Ryder,  John  Adam. — See  Allen,  H. 

^H              Spoffokd,  a.  R.— Memoir  of  Joseph  M.  Toner.     1898.    R.  1896.. 

1120 

02 

^H              Sternberg.  G.  M.— Memorial  of  Louis  Pasteur.     1896.    R.  1895. 

1069 

02 

^H              Taylor,  William  BowT:R,"See  Rheea,  W,  J. 

^H               Toner,  Joseph  Mereiiith. — See  Spofford,  A.  R. 

^H              Waite,  M.  R..  and  Porter,  N. — Addresses.  Henry  statue.  1884.   R. 

1883. 

585 

05 

^H              Walker,  Francis  Amasa. — See  Hoar,  G.  F. 

^H              Woodward,  H.  B. — Memoir  of  Joseph  Prestwieh.     1898.     R.  1896 

1122 

02 

^M              Wright,  C.  D.— See  Hoar,  G.  F. 
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d 

^H               Bailey,  L.  H. — Factors  of  organic  evolution.     1898.     R.  1897... 

1152  $0  o9V 

^H               Biological  Papers.     1891.     H.   1889. , 

.   778 

25    ■ 

^H                      Burdon-Sanderson,  J. — Problems  In  physiology. 

^                       Roscoe,  H.  E. — Llfe-ivork  of  a  chemist  (Pasteur). 

ThlseUonDyer,  W.  T. — Botanical  biology. 

Turner,  W. — Heredity. 

Biological  Soc,  Washington  .^Proceedings,  Vol.  I.  1880-1882. 

1882. 

M.  C.  25 

499 

25 

Vol.  n.  1882-1884. 

1885. 

545 

25 

Brandt.  Karl.— Life  in  the  ocean.     1901.     R.  1900 

1287 

02 

Brm>0N-SANDER80N,  J. — Biology  in  relation  to  other  sciences. 

1894. 

R.    1893 

952 

05 

BIOLOGY.      BOTANY. 
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I,  A, — Theory  of  energy  and  the  living- world.     Phy Biology  of 

aentatlon-     1899,    R.  1898 , ,  1208  |0  02 

DAUBErE,  G.  A. — Deep-sea  deposits.     1894,     R.  1893 958  05 

Dean,  Basufoed. — Marine  laiologlcal  stations  of  Europe.  1894.  R.  1893.  956  10 
FosTEB.   Michael. — Growth   of   science   In    the   nineteenth    century. 

1901.     R.  1899- : 1228  02 

Oagk.  S.  H.— Ufe  revealed  by  the  microscope.     1898,     R.  1896.. 1109  02 

OnjCK,    J.    T. — Divergent    evolution    through    segregation.      1893. 

R.  1891    , 870  10 

Umxm,  ¥.  L.— Relations  between  plants  and  ants.     1898,     R.  1896 1111  05 

Hektwig,  Oscar. — Growth  of  biology  in  nineteenth   century.     1901, 

R,    1900 1285  02 

Maret,  E.  J. — Comparative  locomotion,     1894.     R.  1893 955  05 

MtwuAM,  C.  H.— Geographic  distribution  of  life.     1893.     R.  1891 873  10 

MiAix.  L,  C— Life  history  studies  of  animals,     1898.     R.  1897 1154  02 

MrnBAY.  J. — Existence  and  distribution  of  marine  organisms.    1898. 

R.   1896    ,- , 1110  02 

OSBOBX.  H,  F.— Problems  in  evolution  and  heredity.     1893.     R,  1892, .  901  10 

RsnfAun.  G,— Laws  of  orientation  among  animals.     1899.     R.  1898..,  1206  02 

ScHWEiNrrz,  E.  A.  pE.-^^ar  with  microbes,     1898,     R.  1896,, 1113  02 

BoLVAY,    E. — Electricity    and     phenomena    of    animal    life.       1896, 

R.    1894 1014  02 

TiiAYKK,  A.  H.— Protective  coloration  of  animals.     1898,     R.  1897 1153  02 

Thoulet,  M.  J.— gceanograph*y.     1899.     R.  1898 1202  02 

TnxTtSTON.  R.  H. — Animal  as  a  prime-mover.     1898.     R.  1896 1106  02 

Varign'y,  Henry  de.— Air  and  life.     1896.     M.  C.  39 1071  20 

(The  same.)                        1896.     R.  1895 1044  05 

Varig:<t,  Henry  de.— Temperatnre  and  life.    1891.    R.  1890 818  05 

Varjcw,  Henry  de.— The  air  and  life,     1894.     R.  1893 957  05 

Ward,   H.   B, — Fresh-water  biological   stations  of  the   world,     1899. 

p     1898            .          .... 1207  02 

White.  C,  A,— Mutation  theory  of  be  Vrles.    1902.    R.  1901 . 1356  02 


BOTANY  AND  FORESTRY. 

Bailey,  L.  H.— Factors  of  organic  evolution.     1898.     R.  1897 1152  |0  02 

BrRD0?«-SANDEE80N,  J, — Relation  of  motion  In  animals  and  plants  to 

electrical  phenomena.     1901.     R.  1899 1235  02 

ELLI8.  H.— Mescal :   A  new  artificial  paradise.     1898.    R.  1897 1157  02 

F\LKENBCRO,  PAUL.—The  garden  and  its  development  1901.  R.  1899.  1241  02 

Farlow.  W.  G.—Progress  in  botany  In  1881,    1883,     R.  1881 486  05 

Fabujw.  W,  G.—Progress  In  botany  in  1882.     1883.     R.  1882 532  05 

Farijow,  W,  G.—Progress  in  botany  In  1883.    1884.    R,  1883 581  05 

Gunfii:,  James. — Tundras  and  steppes  of  prehistoric  Europe.     1899. 

R.  1898 1198  05 

GooDALE,  G.  L.—Economic  botany.     1893.     R.  1891 . .  881  05 

Heim,  F.  L.— Relations  between  plants  and  ants.    1898.    R,  1896....  1111  05 

K^iOWLTON,  F.  H.— Progress  in  botany  in  1887-88.     1890,     R.  1888. .. ,  754  10 

Newell,  R  H.— Irrigation  and  cultivation.    1902.    R.  1901. 1338  05 

Plxchot.  G-  and  Merriam,  C.  H.— Forest  destruction.    1902.   R.  1901.  1337  02 

RoowAT,  James.— Struggle  for  life  In  the  forest     1893.    R.  1891 871  05 

TnisELTON-DvER,    W.    T. — Botanical    work    of    British    Association, 

1896.      R.    1895 1050  02 

ToRBCT»  John.— BatlB  maritlma  of  Llnmeus.     1863.     C.  K.  6 , . ,  60  20 

Tbelcase.  W.— Botanical  opportunity.     1898.     R.  1897. 1156  02 

TiatTB.  T.  M.^Tropical  botanic  garden.     1891.     R.  1890 817  05 

WabD.  L.  F. — Check-Hat  of  flora  of  Washington.     1SS2 461  05 

Waki.  L.  F.— Petrified  forests  of  Arizona.     1901.     R.  1899. 1233  05 

Woeaiciac,  Julius. — Relation  of  plant  physiology  to  other  sciences. 

1899,     R,  1898. 1203  02 

WiiJEt,  H.  W. — Waste  and  conservation  of  plant  food.    1896.    R.  1894.  1002  05 
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CHEMISTRY.  ^^^HMH 

Babus,  CAitL.— Ionized  aln    1901.    C.  K.  29. 1309  |0  25 

Babus.  Cahl. — ^Structure  of  the  Nucleus-     1903.    C.  K.  29. 1373  25 

BA9KERVILI.E,  C. — 866  Langiuuir  and  BaskervlOe. 

Beckeb,  G.  F,— Atomic  weights.    Cons«>ints  of  Nature,  part  IV.    1880. 

M.   C.    27. 358  1  00 

Bolton,  H.  C— Bibliography  of  chemistry,  1492^1892.     1893.    M.  C. 

36 850  3  50 

BoLTOx,  H.  C— Bibliography  of  chemistry,  14924897,  1st  supp.   1899. 

M.  C.  39 , 1170  1  50 

Bolton,  H.  C— Bibliography  of  chemiFtry,  1492-1897.     Section  VIII, 

Academic  dissertations.     1901.     M.  C,  41 1253  1  50 

BoLTON,  H,  C. — Chemical  societies  of  19th  century.     1902.     M.  C,  41.   1314  15 

Bolton,  H.  C. — Progress  In  chemistry  In  1882.     1883.     R.  1882 530  10 

Bolton,  H,  C— Revival  of  alchemy.     1898.     R.  1897. 1136  02 

BoLTOx,  H.  C. — Study  of  radio-active  substances.    1901.     R.  1899 1227  02 

Booth,  J,  C,  and  Mobfit,  Campbell. — Chemical  arts.    1852.    M.  C.  2.       27  25 

Caldwell,  G.  C— The  American  chemist     1894.     R.  1893.... 941  05 

CLAiiKE,  F,  W. — Atomic  weights.    Constants  of  Nature,  ^rt  V.     1897. 

M.  C.  38 .....: 1075  2  00 

Clarke,  F,  W,— Progress  in  chemistry  tn  1887-'88.    1890.    R.  1888..     752  10 
Clarke,  F,  W.-^Speclfic  Gravities.    Constants  of  Nature,  part  I.  1888. 

M.   C.   32 659  2  00 

Color  photography.     1901.    R,  1900 1290  02 

Constants  of  Nature. — See  Becker,  G.  F.,  and  Clarke.  F.  W. 

Cbookes,  William.— Latest  achievements  of  science.     1901.     R.  1899.  1226  02 

Dewar,  James. — Liquefaction  of  hydrogen  and  helium.  1899.  R.  1898.  1193  02 

Dewab,  James.— Liquid  hydrogen.     1901.     R.  1899 1225  02 

Dewar,  James.— Liquid  hydrogen.     1901.     R>  1900 1273  02 

Dewar,  James. — Magnetic  properties  of  liquid  oxygen.  1894.  R.  1893.    937  05 

Dewar,  James.- Researches  on  liquid  air     1898.     R.  1896 1098  02 

Dewar,  James.— Solid  hydrogen.     1902.     R.  1901  > 1324  02 

DoAN,  MABTHA.^Index  to  thalllRm.  1861-1896.     1899.     M.  C.  41 1171  25 

Duclaux,  R— Atmospheric  actlnometry.     1896.     C.  K.  29 1034  75 

Fano,  G.— Physiology,  chemistry,  and  morphology.     1896.     R.  1894..   1011  02 
Foster,   Michael.-— Growth    of   science    in    the    nineteenth    centurj'. 

1901.       R.    1899 1228  02 

Genth,  F.  a.— See  Gibbs,  W. 

GiBBS,  W.,  and  Gentii,  F.  A. — Ammonia-cobalt  bases.     1856.     C.  K.  9.       88  50 

Grat,  Thoslas.— Development  of  electrical  science.     1899.     R.  1898..  1190  02 

Herschel,  William. — Color  photography.     1902.     R.  1901 ■   1330  05 

Howe,  J.  L. — Bibliography  of  platinum  metals.     1897.     M.  C.  38 1084  76 

Ives,  F.  E.— Photography  in  the  colors  of  nature.     1894.     R.  1893 934  05 

Jolt,  J.— Geological  age  of  the  earth.     190L     R.  1899 1232  02 

.TotiET,  C.  H.— index  to  thorium.  1817-1902.     1903.     M.  C.  44 -    1374 

LANOMtriR,  A.  C,  and  Baskebville,  C, — Index  to  zirconium.    1899. 

M.   C.   41 1173  25 

Lewes,  V.  B.^Incandescent  mantles.     1901.     R.  1900. 1280  02 

liOCKYEB,  Norman.— Chemistry  of  the  stars.    1S99.     R.  1898 1186  02 

Ltthh^b.    O.p    and   Pbinq.%heim.   E. — Ratio   of   specific   heats.     1898 

C.  K.  29 1126  25 

Marey,  j.— History  of  chronophotography.     1902.     R.  1901 1331  05 

Mathews,  J.  A.— Bibliography  of  metallic  carhldea.     1898.     M.  C.  38.  1090  25 

Meldola,  Rafhal.— Photographic  image,     189L     R.  1890. 816  05 

Meter,  Victor. — Chemical  problems  of  today.    1891.    R.  1890 ..     815  05 

MOI88AN,   H.— Fluorine.     1898.     R.   1897 1140  02 

MoRFTT,  Campbell. — See  Booth,  J.  C. 

Morley.  E.  W. — Densities  of  oxygen  and  hydrogen.     1895.     C.  K.  29.     980  1  00 

Murray,  John. — Floor  of  the  ocean.     Evolution  of  continental  and 

oceanic  areas.     1901.     R.    1899 .^. .. . ...  1234  02 

NiEvrENGLowBia,  G.  H.— Color  photography.     1899.     R.  1898. 1189  02 

Ostwald,  W.— Chemical  energy.     1894.     R.  1893 940  05 

Pringshxim,  B. — ^See  Lummer,  0. 


CHEMISTRY.      KLECTRICITY. 
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Raksat.  WnxiAM, — An  undiscovered  gas.    1898.    R.  1897. 1139  |0  02 

RjLMBAT.  William.— Kinetic  theory  of  gases.     1899.    R,  1898. .......  1195        02 

RAM6AT,  William. — Progress  in  chemistry,  nineteenth  century.  1901. 

R-    1900 1272        02 

RAiiBAT,  William. — Recently  discovered  gases  and  the  periodic  law. 

1899.     H,    1898 1194         02 

Ratlexoh  (X>ord);  J*  W.  S.,  and  Ramsay,  W,— Argon.  1896.  C.  K.  29.  1033     1  00 
RoBrar^-ArrsTEN,  W.  C— Rarer  metals  and  their  alloys.  1898.  R.  1896.  1114        02 

RoscoE,  H.  E. — Bunsen  memorial  lecture.    1901.  R.  1899 1251        02 

ScHWEXNTTZ.  E.  A.  DE.— War  with  microhes.     1898.    R.  1896. 1113        02 

Stdke8»  H.  N.— Revival  of  inorganic  chemistry.     1899.     R.  1898....   1196        02 
Stoitet.  G.  J. — Range  of  nature's  operations  which  man  is  competent 

to  study.     1901.     R.   1899 1230        02 

Talbot,  H.  P.,  and  Bbown»  J.  W.— Blbliog.  Chem,  Manganese.     1902. 

M.  C.  41, 1313        50 

Tbaphageh,  F.  W,— Index  to  columbinm.  1801-W.     1888.     M.  C.  34..     663        25 
TucKEBMAj;,  A. — Bibliography  chemical  influence,  light    1891.    M.  C, 

34 785 

TucKEBMAW.  A. — Index  to  the  spectroscope.     1888.     M.  C.  32 658     1 

TtJCKEEMAN,  A. — Index  to  the  spectroscope.  1887-1900.    1902.    M.C.  41.1312     1 
WA]L?rcBKE,  Leok. — Photographs  in  natural  colors.    1894.    R.  1893 ...     935 

WXEKEK,  O.— Color  photography.     1898.     R.   1896 1100 

WiXJR'»  H.  W.— Waste  and  conservation  of  plant  food.    1896.    R.  1894.  1002 
WXNXLBS,  C— Discovery  of  new  elements.    1898.     R.  1897 1138 


25 
00 
00 
05 
02 
05 
02 


ELECTRICITY  AND  MAGNETISM. 

A5TBOJTY,  W.  A. — Transatlantic  telephoning.     (Pupln,  M.  I.)     1902 

R.   1»01 1328  10  02 

Bache.  A.  D. — Magnetic  survey  of  Pennsylvania.     1863.     C.  K.  13....     166  50 

BoTS,  C.  V. — Electric-spark  photos,  of  fiylng  fiullets.    1894.    R.  1893.    936  10 
Burdon-Sandebson,  J. — Relation  of  motion  In  animals  and  plants  to 

electrical  phenomena.     1901.     R.   1899 1235  02 

Cbeak.  E.  W. — Magnetic  observaUons.     1896.     R.  1895 1042  02 

CiooKES,  William. — Latest  achievements  of  scieuce.     1901.    R.  1899.  1226  02 

P*«TRE.  A.— Cathode  and  R5ntgen  rays.     1902.     R.  1901 1326  02 

I  \N,  L.— Transmission  of  electrical  energy.     1898.     R.  1896 1101  02 

1  i  ixB.   Michael. — Growth   of  science  In   the   nineteenth   century. 

190L     R.    1899 1228  02 

GouLU,  B.  A. — Transatlantic  Longitude.     1869.    C.  K.  16. 223     1  00 

GluT,  Thomas. — Development  of  electrical  science.    1899.    R.  1898..  1190  02 

Gbat,  Thomas, — Inventors  of  telegraph  and  telephone.  1893.  R.  1892.     915  05 

Rakmkb.  W.  J. — Telephonograph.     (W.  Poulsen.)     1902.     R.  1901..  1329  02 
HABx:?rESB.  Willl^m. — Terrestrial  magnetism  and  compasses.     1872. 

C    K*    18 . 239  50 

ViExmr,  Joseph.— Directions  for  lightning  rods.     1871.     M.  C.  10 237  02 

Hexbt,  Joseph. — Electro-magnetic  telegraph.     1861.     M.  C.  2. 115  05 

Hebtz's  cxperlmente  on  electrical  undulations.     1893.     R.  1892 894  05 

Kattb^    E.   K. — Magnetical    observations    in    the   Arctic   seas.     1859. 

C.  K.    10 97  50 

KBOPOrKiJf,  Prince.— Unsuspected  radiations.     1901.    R.  1900 1279  02 

Mascoxi,  G.— Wireless  telegraphy.     1902.     R.  1901 , . .  1327  02 

IfABET*  J.— Chronophotography.     1902.     R.   1901 1331  05 

MiATHf ,  T.  C— tJUlizatlon  of  Niagara.     1898.     R.  1896 1102  02 

IU9CAKT.  E.  E.  N.~Age  of  electricity.     1896.     R.  1894 998  05 

Me^wtoall,  T.  C— "The  Henry/'     1896.     R.  1894 997  02 

Miller,  Baron  von.— See  Sonntag,  A. 

PoLNCARfe,  J.  H.— Light  and  electricity.     1896.     R.  1894 996  02 

FotTLSEN,  Waldemar. — See  Hammer,  W.  J. 

P»CECE»    W.    H. — Signalling    through    space    without    wires.      1899. 

R.  1»98 1192  02 

Pirpi^f,  M.  I. — ^See  Anthony.  W.  A. 


CLBOTEICITT.      OBOOEAPHT. 


RcixTGEX,  W.  C— The  X-rays.     1898.     R,  1897. _ . .   1132  |0  02 

RiJcKEB,  A.  W.— Terrestrlar  magnetism.     1896.     R.  1894............     999  05 

SoHOTT,  C.  A,— See  Kane,  E.  K. 

ScHUSTUR,  A.~Atmospheric  electricity.     1896.     R.  1895 1041  02 

Secchi.  a,— Electrical  rheometry.     1852.     C.  K.  3 36  50 

SoNSTAO,  August.— Terrestrial  magnetism  iii  Mexico.    1860.    C.  K.  11,     114  25 

Thompson.  S,  P.— Telegrapliy  across  space.     1899.     R.  1898. ./ 1191  02 

Thomson,  Elimu.— Electrical  advance  in  last  ten  years.   1898.  R,  1897.  1131  02 
Thomson,    Elihu. — Electricity    during    nineteenth    century.      1901. 

R.   1900 , , .   1277  02 

Thomson.  EUHU. — Field  of  experimental  research.    1901.    R.  1899...   1224  02 

Thomson,  J.  J.— Cathode  rays.     1898.     R.  1897 .... 1133  02 

Thomson,  J.  J, — Electricity  through  exhausted  tubes.    1893.    R.  1892.     895  05 

TaouTON,  F. — See  Tunzelmann  and  Trouton. 

TiNZELMANN.  G.  W.  DE,  and  Trouton,  F.— Hertz's  researches.     1891. 

R.   1889 774  10 

Wood,  R.  W.— Photography  of  sound  waves.    1901.    R.  1900 1278  02 


ETHNOLOGY.      {See  Anthropology.) 


GEOGRAPHY. 

(ANDRiLE,  S.  A.)— Letters  from  the  Andr^e  party.    1898.    R.  1S97 1149 

Arctowski,  Henryk.— Antarctic  Voyage  of  the  •'Belglca/'  1897-1899. 

1902.       R.   1901., 1335 

Bell,  R,— Rising  of  land  around  Hudson  hay.     1898,     R.  1897 1146 

Blaikie,  W,  B.— How  maps  are  made,     1S94,    R,  1893 951 

Forbes,  H.  0.— Antarctica.     1896.     R.  1S94 1007 

GEtKtE,  James. — ^Tundraa  and  steppes  of  prehistoric  Europe.     1899. 

R.  1898 1198 

Goodrich,  J.  K.— Progress  in  geography  in  1885.     1886.     R.  1885 632 

Gree?j,  F.  M.^Progress  in  geography  In  1882.     1883.     R.  1882. 527 

Green,  F.  M.— Progress  in  geography  in  1883.     1884.    R.  1883 576 
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Part  III.     1862.     C.  K.  13 132 

Parts  IV,  V,  and  VL     1862.     C.  K.  13 162 

Parts  VII,  VIIL  and  IX.     1864.     C.  K.  14 , 175 

Parts  X,  XI,  and  XII,     1865.    C.  K.  14 186 

Bacon,  J.  M.— Scientific  ballooning.     1899.     R.  1898 1197 

Bergey,  D.  H.— Organic  matter  in  the  air.     1896.     M.  C.  39. 1037 

Caswell,  A,— Mefl  obs..  Providence,  R.  L,  1831-'60,    1860.    C.  K.  12. .     103 
Caswell,  A.— Meri  obs..  Providence,  R.  1.,  1831>'76.    1882.    C.  K.  24. .     443 
Chappelsmith,  J. — Tornado  near  New  Harmony.  Ind.     1855,     C.  K.  7.      59 
Cleaveland,  P.— Met1  obs.,  Brnnswlck,  Me..  1807-1859.   1867.  C.  K.  16.     204 
CoFFTN,  J.  H.— Meteoric  fire  ball,  July  20,  1860,     1869.     C.  K.  16. . . . . .     221 

Coffin,  J.  H..  and  Hough,  R  B.— Meteorologiral  obs.,  1854-'59.    1864.     182 

Cohen,  J.  B.— Air  of  towns.    1896.    M.  C.  39. 1073 

(Thesame.)  1896.     R.  1895 % 1046 

CoLDiNG,  A.^See  Abbe,  Cleveland. 

CoRNU,  A.^Phenoniena  of  the  upper  atmosphere.    1898.    R.  1896.,..   1097 

Curtis,  G,  E. — Progress  In  meteorology  In  1889.     1891.    E.  1889 .     775 

Ddclaux»  E,— Atmospheric  actinometry.    1896.     C.  K.  29 1034 

Fassiq,  0.  L. — Bibliography  of  meteorology  for  1884.   1885.    R.  1884. .     C12 

Ferrel,  William.*— See  Abbe,  Cleveland, 

Grafftony,    H.    i»E. — Exploration    of    the    upper   atmosphere.      1898. 

R.   1897 1142 

Hann,  Julius. — See  Abbe,  Cleveland, 

Habrinqton,  M.  W.— Weather-making.     1896.     R.  1894 1004 

Henry,  Joseph. — Thnnder-Btorms,    1871.    M.  C.  10 236 

Hildreth.  S.  P,— Meteorological  obs.,  Marietta,  Ohio,  1826-1869.    By 

Joseph  Wood,  1S17-1823.     1867.     C.  K.  16 120 

Holden,  E.  S,— Mountain  observatories.    1896,    M.  C.  37 1035 

Hough,  F.  B.— See  Coffin,  J.  H.,  and  Hough,  F.  B. 

Inwards,  R,— Meteorological  observatories.     1898.     R.  1896 1099 

JANSSEN,  J,— Observations,  Mont  Blanc.     1896.    R.  1894 1003 


$0  10 
50 
10 
10 
10 
10 


25 
10 
15 
15 
15 
26 
25 
25 
02 
25 
50 
25 
20 
50 
25 
00 
35 
10 

02 
25 
76 
10 


02 

05 
02 

25 
2b 

02 
02 


MITCOROLOOY.      PALAEONTOLOOY. 


91 


NoRMAN«  and  LocKYKB,  W.  J,  S. — Temperature  and  raln- 

M  In  Indian  ocean,     1901,    R.  1900, . .......... 1265  $0  02 

LoOHls,  H^UAs. — Storms  In  Europe  and  America,     1S60,    C.  K,  11 127  25 

Ijoro,  F,  H- — Barometric  observations  of  E,  S.  SnelL    1881.    R.  1880.    435  05 

McAom,  AXEXAKDEB.^ — Aero-physIcal  observatory.     1897,     M.  C.  39..   1077  10 

McCi-ixTOCK.  F.  L.— Arctic  men  obs.,  1857-1859.    1862.    C.K.  13....     146  50 

McpASLm .  T,  A.— History  and  climate  of  New  Mexico.  1877.   R,  1877.     396  05 

goifT  Blakc   Obsksvatory.     1894.     R.  1893 943  05 

HcrBC»OLOQiCAL  Tables,  Smithsonian,  2d  revised  ed.    1897.    M.  C.  35.  1032  2  00 

McTBOVOlJOQtCAi.  WORK  of  the  Smithsonian  Inst     1893.    R.  1892 888  02 

PfeBUN*  M. — See  Abbe,  Cleveland. 

Ratlxiob  (I>ord)»  J.  W.  S.,  and  Ramsay,  W.— Argon.     1896.     C.  K.  29.  1033  1  00 

RcTC,  Theojioee. — See  Abbe.  Cleveland. 

RoTCH,  A-  LtAWRCNcE, — ExploratloH  of  atmosphere  at  sea  by  kites. 

1902.     R,  1901 1323  02 

RoTCH,  A.  L. — Explorations  of  the  free  air  by  kites.     1898.     R.  1897. .  1143  02 

RoTCH.  A.  L,— Highest  meteorological  station.    1894.    R.  1893 942  05 

RoTCH,  A.  L.^Kltea  for  meteorological  observations.    1901.    R.  1900.  1271  02 

RxT88KLi^  F,  A.  R. — Atmosphere,  life  and  health.     1896,     M.  C,  39 1072  25 

(The  same.)                                   1896.     R.  1895. ....  1045  10 

ScHorr,  C.  A. — Atmospheric  temperature  In  the  U,  S.    1876.    C.  K.  21.     277  1  00 

ScHOTT,  C.  A.— Rain  and  snow  In  the  United  States.    1872.    C.  K.  18.     222  1  25 

ScHOTT,  C.  A.— Rain  and  snow  in  the  United  States.     1881.     C.  K.  24,    353  1  50 

ScHOTT,  C.  A.— Rain  charts  of  the  United  States,     1870.-    C.  K.  18 374  05 

ScHOTT,  C.  A. — Temperature  chart  of  the  United  States.    1873. .....     381  02 

ScHOTT,  C,  A. — Temperature  charts  of  the  United  States.     1874 387  05 

BcHorr,  C.  A,— See  Cleaveland,  P.:  HUdreth,  S.  P,;  McClintock,  F.  L. 

ScHUSTKB,  A,— Atmospheric  electricity.     1896.     R.  1895 1041  02 

SXKMEfs,  W.  VON.— Circulation  of  the  atmosphere.    1893,    R.  1891..     864  02 

SiriTH.  N.  D.— Met*l  obs.,  Washington,  Ark.,  1840-1859,   1860,   C.  K.  12.     131  25 
BoKscKM,  L. — See  Abbe,  Cleveland. 

Vaiiqny,  H.  de.— Air  and  life.     1896,     M,  C.  39 1071  20 

(The  same.)                   1896,    R.  1895. 1044  05 

VjiuGXT,  H.  DE,— Temperature  and  life.     1891.     R.  1890 , .     818  05 

VA1J05Y,  H.  DC— The  air  and  life,     1894.     R,  1893 957  05 

Wood,  Joseph. — See  Hlldreth,  S.  P. 


MINERALOGY.     {See  Geology.) 


PALEONTOLOGY. 


Biooics,  W-  K. — Origin  of  fossils;  and  bottom  of  ocean.   1896,  R.  1894.  1010 

CoirRAO,  T.  A,— Check-list  of  fossils,     1866.     M.  C.  7. . . 200 

DiTBois,   fcjt^oKNE    ''Pithecanthropus  erectus,   a   form   from   ancestral 

•tock  of    manKind.     1899.     R.  1898. , ,. 1204 

Lnmr,  JoecFH. — Extinct  sloth  tribe  of  North  America.    1855.    C,  K*  7,      72 

LccAB,  F.  A. — Dinosaurs  or  terrible  lizards.     1&02.    R.  1901 1357 

Lucas'  F-  A. — Restoration  of  extinct  animals.     1901,     R.  1900 1286 

Lccis,  F.  A. — Truth  about  the  mammoth.    1901.    R.  1899 1236 

LTOttJLCR.  ft- — Mammoth  ivory.     1901,     R.  1899 .... 1237 

HoootT,  J.  B. — Progress  In  N,  A.  palaeontology  in  1884.  1885.  R.  1884.     610 

KlKK,  F.  B, — Check'list  of  fossils.     1864,     M.  C,  7 ,...,.. . 177 

Bubobic,  C*  D- — Index  to  foramlnifera,  pt.  1,  A  to  Non,  1893  M.  C.  37.    856 
SRBaomt,  C,  D. — Index  to  foramlnlfera,  pt  2,  Non  to  Z,   1896.   M.  C.  37,  1031 

WuD,  L.  F. — Petrified  forests  of  Arizona.     1901.    R.  1899, , . . .  1233 

WouAiifi,  H.  S. — Progress  In  paleontology  In  1887-'88,   1890.   R.  1888.     749 
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PHILOLOGY. 

Bli'Mentritt,  Feriunam>. — List  of  native  tribes  and  languages  of  the 

Philippines.     ISOl.     R.    1899 1246  |0  02 

BnwEX,  T.  J.^Yomba  grammar  and  dictionary.     1858.     C.  K.  10 98  2  00 

DOKSEY,  J.  O. — Phonology  of  Slouan  languages.     1885.     R.  1883 . .  €05  05 

GtBBS,  Georoe.— Chinook  Jargon.     1863,     M.  C.  7. 161  10 

MOt.ijib,  F.  Max. — Oriental  scholarship.     1894.     R.  1893 963  nn 

RoEuitiG.  F.  L.  O.— Dakota  language.    1872.    R.  1871 ,  378  05 


PHYSICS. 

AOASstz.  Alexandkk. — Gulf  stream.     1893.    R.  1891. 865  |0  05 

Attken,  J. — ^Phenomena  of  cloudy  condensation.     1894,     R.  1893 939  10 

Anthony,    W.    A. — Transatlantic    telephoning    i  M.    I.    Ptipln).     1902 

R.   1901 1328  02 

AuERHAcii,  F. — Absolute  measurement  of  hardness.     1893.     R.  1891..  866  10 

Bacon,  J.  M.— Scientific  ballooning.     1899.     R.  1898 ....  1197  02 

BAitEY,  J.  W. — MlcroBCoplcal  examination  of  soundings.   1851.  C.  K.  2.       20  25 

Ball,  Robert.— Atoms  and  sunbeams.    1894,     R.  1893 932  05 

Baix.  Robert.— Wanderings  of  the  North  Pole,     1894,     R,  1893. .....  927  05 

BABKfiR,  G.  F,— Progress  In  physics  in  1881,     1883.     R.  1881 485  10 

Baeker,  G.  F.— Progress  In  physics  in  1882,     1883.     R.  1882... 529  10 

Bahkeb,  G.  F,— Progress  In  physics  In  1883.     1884.     R.  1883 578  10 

Barker,  G.  F,— Progress  In  physics  In  1884,     1885.     R,  1884 613  10 

BAJtK£R,  G.  P.— Progress  In  physics  in  1885.     1886,     R.  1885.- 638  10 

Barker,  G.  F.— Progress  in  physics  In  1886.     1889.     R.  1887........  701  10 

BABU8,  Carl. — Ionized  air.     1901.     S.  C,  29 , , ,  1309  25 

Barus.  Cakl. — Structure  of  the  Nucleus.     1903.    C.  K.  29. 1373  25 

Boston.  H,  C— Study  of  radio-active  substances.     1901.     R.  1899 1227  02 

Boys,  C.  V.— Electrlcepark  photos  of  flying  bullets.    1894.    R.  1893. .  936  10 

Carjiart.  H.  S.— PhysIcO'Technical  Inst.,  Berlin.     1901.     R.  1900....  1281  02 
ChamberlaIxX,  T.  C. — On  Lord  Kelvln*s  address  on  Age  of  the  earth 

as  abode  fitted  for  life.     1901.    R.  1899. 1231  02 

Color-photooraj'HY.      190L     R.   1900...... 1290  02 

CoRNiT.  A.— Wave  theory  of  light    1901.    R.  1899 1222  02 

Ct^RTis,  T.  E.  [SMrni,  J.  WJ—Zeppelin  airship.     1901.    R.  1900 1270  02 

Dastme.    a,— New    radiations— Cathode    and    Rontgen    Rays.      1902, 

R.  1901  - 1326  02 

Davis,  C.  H.— Law  of  deposit  of  the  flood  tide.    1852.    C,  K.  3 33  25 

Dewar,  James.— Liquefaction  of  hydrogen  and  helium.   1899.  R.  1898.  1193  02 

Dewar.  JAME.S.— Liquid  hydrogen.     1901.     R.  1899 1225  02 

Dkwar,  James. — Liquid  hydrogen.     1901.     R.  1900. 1273  02 

Dewar.  James.— Magnetic  properlies  of  liquid  oxygen.    1894.    R.  1893.  937  05 

Dewar.  James.- Researches  on  liquid  air.     1898.    R.  1896 1098  02 

Duclaux.  E. — Atmospheric  actinometry.     1896.     C.  K.  29.. 1034  75 

Elbuale,  H.— Scientific  problems  of  the  future.    1896.    R.  1894 1026  02 

EwiNG.J,  A— Molecular  process  in  magnetic  induction.    1893.    R.  1892.  896  05 
Glazkbrook,  R.  T.— National  Physical  Laboratory  of  Great  Britain. 

1902.     R.   1901... 1332  02 

Gf>RE.  J.  H.— See  Witskowskl,  W. 

Gray.  Thomas.— Smith sonlan  Physical  tables.     in03.     M.  C.  35 1038  2  OO 

GurLLAVME,  C.  E.—Extreme  Infra-red  radlatloas.     1S99,     R.  1898...  1185  02 

Haixock.  William. — Flow  of  solids.     1893.     R.  1891 867  02 

Hammkb,  W.  .T. — Teiephonograph  (W.  Pouisen).     1902,    R.  1901,..,.  1329  02 

Harkness,  W.— Art  of  measuring  and  weighing.    1890.    R.  1888 758  05 

HfxE'Siiaw,  H.  S— Motion  of  a  perfect  liquid,    1901.    R.  1899 1223  02 

Hexry.  Joseph.— Researches  in  sound.  1865-77.     1879.     R,  1878 406  25 

Herd  MAN,    W.     A. — Oceanography,     bionomics,    aqulculture.      1896. 

R.    1895 1049  02 

Hjloard.  J.  E.— Tides  and  tidal  action  in  harbors.    1875.    R.  1874.. ..  390  05 

Hough,  Walter. — Development  of  illumination.    1902,    R.  1901 1344  02 


PHT8ICS. 

Irt»»  F,  K. — Photography  in  colors  of  nature.     1894,    R.  1893 934 

lAKSBKif,  J. — Photographic  photometry.    1S96.    R,  1S94 1000 

Jaksskn,  J,— Progress  of  aeronauUcs.     1901.    R.  1900 1267 

Kk^K,  E.  K. — Tidal  observations  In  the  Arctic  seas.    1860.   C,  K.  13.  130 
Kfivis,  Lord   (William  ThomBon),— Ether  and  ^ruvltationaJ  matter 

tbrougb  Infinite  space.     1902,    R,  1901 1321 

KuiNto,  Rudolph. — See  Thompson,  8,  P. 

KoEMGSB&RGER,   L.— Helmholtz,   principles   of  mathematicB  and  me- 

chaaicB.      1898,     R,  1896. ,. 1096 

Kjbopotkin»  Prince, — ^Unsuspected  radiations,     1901,    R.  1900,,. 1279 

Laxolky,  S.  p.— Aerodrome.     1901.     R.  1900 1269 

Langley.  S,  P. — Experiments  in  aerodynamlca.    1891.    C.  K.  27 801 

Laxqixy,  S.  p.— Experiments  in  mechanical  flight    1898.    R.  1897. . .  1134 

LA^oLEY,  S.  P.— Greatest  flying  creature,     1902.     R.  1901 1358 

La.\qley.  S.  P.— Internal  work  of  the  wind.    1893.    C.  K.  27 884 

IjL'^GLET,  S.  P.— New  spectrum.     1901.     R,  1900. . . , , . .  1301 

Lakolkt,  S.  P.,  and  Very,  F. — Cheapest  form  of  light.  M,  C.  41,   1901.  1268 

L^CH^LAs,  Geoboe.— Perception  of  light  and  color,     1899.    R,  1898,.  1187 

Lk  Sage,  G,  L.— Theory  of  gravitation.    1899,    R,  1S98 1184 

Lewes,  V.  B,— Incandescent  mantels,     1901,    R.  1900 ,  1280 

LiLKi^THAL,  Otto, — Flying  and  soaring.    1894.    R.  1893 938 

LoEWY,  Mavrick  and  PuieEtrx,  P,— Lunar  photography,  1899.  R,  1898 ,  1182 

LovERiJsQ,  J,— Mlchelson'e  recent  researches  on  light.    1891.    R,  1889.  780 

Lt&iMEB,  O.— Light,  and  its  artificial  production.    1898,    R.  1897 1141 

Lyle,    Jr.,     E.    p.— SantoS'Dumont    circling    Eiffel     Tower.      1902. 

R,  1901    .... ..,..,.,. , . , 1352 

McAdie.  a. — AerO'physicaJ  observatory,     1897,    M.  C,  39 1077 

Mabconi,  G,— Wireless  telegraphy.     19(12.     R.  1901. ...  1327 

llABTi^.  T.  C— UUllzation  of  Niagara.     1898.    R.  1896 1102 

Marson,  OBMB.^-Gaseous  theory  of  solution.     1893.     R.  1892 899 

M0CH.  L.  W,— Heat  and  light  of  the  sun.    1856,    C,  K,  9 . . , 83 

lteLOoi*A«  Rapracl, — Photographic  image.    1891.    R,  1890, 816 

MrarDENiiALT,,  T.  C— Fundamental  units  of  measure.    1894.  R,  1893. .  933 
]iKRi>E?fHAix,  T.  C. — Progress   in   physics,   nineteenth   century.     1901, 

R.   1900 , ,.,,.,,,,  1276 

M1CHXX.BON,  A.  A.— Spectroscopic  measurements.     1893.     O.K.  29,,..  842 
BiiCHELSON,  A,  A.^ — See  Lovering,  J. 

NtEWK^oiiOwsKi,  G.  H.^ — Color  photography.    1899.    R,  1898. 1189 

Physical  Paferi},     1891.     R.  1889 779 

Andersou,  William. — Molecular  structure  of  matter. 

Lodge,  O,  J, — Modern  theory  of  light 

Radau,  R. — Photography  In  astronomy, 

Thomson.  Sir  Willtam.- — Boscovlch's  theory. 

PHTSICAL  Tablets,     1903,     M.  C.  35 , 1038 

FoVLEKSf,  Waldemar, — See  Hammer,  W,  J. 

PoYjrnso,  J.  H.— Recent  studies  in  gravitation,     1902.     R,  1901.,.,.  1320 

pttKK,  W,  H.^Slgnaling  through  space  wltbotit  wires.  1899,  R.  1898,  1192 

PuiBitTX,  P. — ^See  Loewy  and  Puiseui, 

PuFi,^,  M,  L— See  Anthony.  W,  A. 

Baksay,  William, — Liquids  and  gases.     Solutions.    1893.    R,  1892,  *  900 

Ram^at,  William. — See  Raylelgh  and  Ramaay. 

HAYLEfeH.  (Lord)  J,  W.  S,— Flight     1901.     R,  1900 , , . 1268 

H              II,  (Lord)  J,  W.  8.. and  Ramsay,  W.— Argon.     1896.     C,  K.  29,  1033 

t                   W,  C— The  X-rays.    1898.    R.  1897 .._ 1132 

h .  ^  ^.  r  t:    A.  W.— Model  of  Nature.    1902.    R.  1901 1318 

Savtqs-Di  MoxT,  Alberto.^ See  Lyie,  Jr,,  E.  P. 
Scnorrx,  C,  A,— See  Kane,  E.  K. 
8ttiT0,  J.  W.— See  Curtis,  T,  E, 

8TEYSXS.  W.  L.  C— optics.     1896,     R,  1895 1043 

9IOKK8,  G.  G-— LuminlferouB  jEther,    1894,    R.  1893 ,,,.,,..  931 

Bronrr,  Q.  J. — Range  of  nature's  operations  which  man  Is  compe- 
tent to  fftudy.    1901.     R.  1899. ,  1230 

TAYtoM,  W.  B,— Kinetic  theories  of  gravitation.    1877.    R.  1876 . .  395 

TATUilk  W.  B,— Refraction  of  sound.     1885.     R,  1875 595 
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•4  PHT8ICB.      PSYCHOLOGY.      2O<)IjD0Y. 

Thompsox,  S.  p.— Koenig's  musical  harmony.    1891.    R.  1890 814  |0 

THOMPSOir.  S.  P.— Telegraphy  across  space.     1899.    R.  1898 1191 

Thomson,  ElLiMa— Field  of  experimental  research.    1901.    R.  1899. .  1224 

Thomson,  J,  J.— Bodies  smaller  than  atoms.    1902,    R.  1901 1322 

Thomson,  J,  J.— Cathode  rays.    1898.    R.  1897 1133 

Thomson,  J,  P.— Physical  geography  of  Australia,    1898.    R.  1896...  1104 

Thtjbston,  R.  H.— Utmzing  the  sun's  energy.     1902.    R.  1901 1325 

Very,  F,— See  Langley.  S.  P. 

Wabnkrke.  L.— Photographs  In  natural  colors.    1894.     R.  1893 ..  935 

Watkins,  J.  E.— Ramsden  dividing  engine.     1891.    R.  1890. 832 

Welch.  W.  A.— Modem  scientific  laboratories.    1896.    R.  1895 1052 

WmxTLESKY,  C— Fluctuations  of  levels  in  N.  A.  lakes,   1860,   C,  K.  12 . .  119 

Wkner,  0.— Color  photography.     1898,     R.  1896 . 1100 

WiLsiNG,  J.— Mean  density  of  the  earth.     1890.    R.  1888. 759 

WrrsKowsKi.  W..  and   Gore,  J.   H. — Geodetic  operations  !n   Russia. 

1891.     R.  1890 812 

Wood,   R.   W. — Photography   of  sound   waves   with   cinematograph. 

1901.     R.  1900 1278 

Woodward,  R.  S.— Mathematical  theories  of  the  earth,    1891,     R.  1890.  805 

WoBTiiiNOTON,  A.  M.— Splash  of  a  drop,    1896.    R.  1894 1001 

Zeppelin,  Count  von.  Dirigible  air-ship.    1901.    R.  1899 1248 

Zeppelin,  Count  von. — See  Curtis,  T.  E. 


PHYSIOLOGY.     (See  Anatomy.) 


PSYCHOLOGY, 


BiNET,  Alfred.— Psychology  of  prestidigitation.    1896.    R.  1894, .....   1021  |0 
Lanq,  Andrew.— Psychical  research  of  the  century.    1901.     R.  1900..   1300 
Langley,  S.  P— Fire  walk  ceremony  In  Tahiti.     1902.     R,  1901 1348 


SANITARY  SCIENCE.     (See  Anatomy  J 


ZOOLOGY. 

GENERAL. 


Aflalo,  F.  G. — Some  private  zoos,     1902.     R.  1901 

Dall,  W.  H, — Preservation  of  marine  animals  of  N.  W.  CoasL    1902. 

R.    1901 

EoiNGER,  L.— Have  fishes  memory?    1901.     R.  1899 , 

Gill,  Theodobe.— Progress  in  zoology  in  1881.     1883.     R.  1881...... 

Gill,  Titeodore,— Progress  in  zoaiogy  in  1882.     1883.    R.  1882 

Gill,  Theodore,— Progress  In  zodlogy  In  1883.     1885.     R.  1883 

Gill,  TuEODORE.-'Progress  In  zoology  In  1884.     188B.    R.  1884 

Gill,  Theodore.— Progress  In  zoolog>-  In  1885.     1886.     R.  1885 

Gill.  Theodore.— Progress  In  zoology  Jn  1886.     1889.     R.  1887 

GHx,  THEoiKmE.— Queations  of  nomenclature.     1898.     R.  1896. , . 

Graff.  L.— Zodlogy  since  Darwin,     1896.     R.  1895 

Hamy,  E.  T.— Royal  menagerie  of  France.     1898.     R.  1897 

MtALL,  L.  C— Ufe  history  studies  of  animals.    1898.    R.  1897 
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1362 
1239 

487 

633 

582 

617 

643 

704 
1112 
1051 
1155 
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^V                                                        ZOeLOQT,      BIHDS.      FISHES.      INSECTS. 

• 

■ 

^H 

Mrs&AT,  J, — Marine  organisms.    1898.    R.  1896 

1110  SO  o:i        ^H 

Ratbbitiv,  R. — Catalogue  of  collections  from  sea  and   fresh  waters 

^^H 

with  summary  of  American  explorations  relative  to  aquatic  life 

^^^1 

etc.     1883    , 

567 
552 

Rathbun,  R. — Catalogue  of  crustaceans,  etc.     1883 . . . . . 

RgTNAUD,  G.^ — Laws  of  orientation  among  animals.    1899.    R,  1898,. 

1206 

^H 

Sfton,  E.  T.— NaUonal  Zoo  at  Washington.     1902.     R.  1901 

1364 

10        ^M 

Soixi.8,  W.  J,— Funafuti:  the  story  of  a  coral  atolL    1899.    R.  1898. 

1201 

^H 

Sfkabs,  J,  R,-<:orbln  game  park  in  New  Hampshire.    1893.    R.  1891. 

874 

^H 

Stxmpsox,  W.— Marine  Invertebrata  of  Grand  Manan.    1853.    C.  K.  6. 

60 

^H 

Thatkb,  a.  H,— Protective  coloration  of  animals.    1898.    R.  1897... 

1153 

"  m 

BIRDS. 

■ 

Baixd,  S.  p.— Circular  relative  to  birds.    1863.    M.  C.  8 

168  10  02           ^H 

DuoMom:.  A.  R.— Nature  pictures.     1901.    R.  1900 

1288 

^m 

Elliot,  D.  0.— List  of  Bpeclea  of  humming  birds.    1879.    M.  C.  16. . . 

334 

^H 

Langley.  S.  p.,  and  I^ucas,  F,  A. — Greatest  flying  creature.     1902. 

^^^M 

R,    1901 , , , . , 

1358 
938 

LiLiEXTHAr,  Otto.— Flying  and  soaring.     1894.    R.  1893 

Lucas,  F.  A. — See  Langley,  S.  P, 

■ 

Hotrm  ftKD.  L.  P. — ^Empire  of  the  air,    1893,    R.  1892. , , , 

903 
1238 

^^M 

Rasfail,  XAViEft.— Sense  of  smell  In  birds.     1901.    R.  1899 

RATLBIOHp  LoBD, — Flight.     1901.     R.   1900 

1268 
563 

02            H 

RroowAT.  R.— Catalogue  of  aquatic  and  flsh-eatlng  birds.    1883 

RiDOWAY.  R.-— Catalogue  of  Old  World  birds.    1882.    M.  C.  22 

462 

^H 

FISHBS. 

I 

AOAJB0I2.  L.;   Baird,  S.  P.,  and  Jordan,  D.  S.— Six  species  of  N.  A. 

■ 

fishes.     1889 

672  $(i  7f^            ^^H 

Baibd,  S.  F. — Circular  in  reference  to  shipping  fresh  fish.    1881 

384 

^H 

Baisd,  9.  F. — See  Agassiz,  Balrd,  and  Jordan. 

^^H 

BfcUf.  T.  H.— Catalogue  of  fishes  of  U.  S.    1883. 

556 

10     B 

BRAJf,  T.  H.— Directions  for  collecting  and  preserving  fish.    1881 

464 

^B 

Editvoeb,  L.— Have  fishes  memory?    1901.     R.  1899 

1239 

^H 

OiLL,    Thteodore. — Arrangement    of    the    families    of    flsbes.      1872. 

^^^M 

M.  C.   11 

247 

283 

\i  ■ 

OiLL.  TsBODORC. — Catalogue  of  the  flebes  of  east  coast    1875.    M.  C.  14 . 

JoRDAKp  D.  S. — See  Agasslz,  Balrd,  and  Jordan. 

■ 

INSECTS. 

■ 

Hb  Saussube,  Henry. — Synopsis  of  wasps.     1875.    M.  C.  14. 

254  It  00            ^H 

Batxland*  G-  D. — Termites,  or  white  ants.    1902.    R.  1901 

1360 

06           ^H 

Hkem,  F,  L. — Relations  between  plants  and  ants,    1898,    R.  1896... . 

1111 

^H 

Horn,  O.  H. — See  Le  Conte*  J.  L.,  and  Horn*  Q.  H. 

^^^M 

HowAJiD.  L.  O.^Economlc  status  of  Insects.     1899.     R.  1898........ 

1209 

^H 

Ix  CoNTE.  J.  L.— ColeolJtera  of  Kansas  and  eastern  New  Mexico.     18B9. 

^^H 

a  K.  11 

126 

^H 

LbConti,  J.  L.— List  of  the  coleoptera  of  N.  A.,  pt  I.     1866.     M.  C,  6. 

140 

^H 

LiCoNTK,  J.  L.— New  species  of  N,  A.  coleoptera,  pt  I.    1866.    M.  C.  6. 

167 

^H 

LcCoNTE,  J.  L.*  and  Horn,  G.  H,"€!as8lflcatioii  of  coleoptera,  N.  A. 

^^H 

1883.     M.  C.  26 ........ 

607 

3  00           ^H 

Ijokw,  H*.  and  Osten-Sacken,  C.  R. — Monographs,  diptera,  pt.  I.    1862. 

M.  C.   6 

141 

^H 

IfiOjiHEiMCB.  F.  E.— CaUlogue  of  coleoptera  of  the  U.  S.    1853.  ..... 

62 

^H 

UeKKiB,  J.  0. — Synopsis  of  lepidoptera  of  N.  A.»  pt  L    1862.    M.  C.  4. 

133 

^H 

Mull,  L.  C— Life  of  aquatic  Insects,    1893.    R.  1891 

872 

02          ^H 

'       asTEN'BACKKN.  C.  R.— Bugoula  of  the  ancients.     1894.     R.  1893 

954 

^H 

96  INBE0T8.      MAMMALS.      M0LLUSK8.      RADIATES.      BEPTILES. 

Osten-Sacken.  C.  R. — Catalogue  of  diptera  of  N.  A.   1878.   M.  C.  16. . .     270  |0  50 
Osten-Sacken,  C.  R. — See  Loew,  H.,  and  Osten-Sacken,  C.  R. 

ScuDDEE,  S.  H. — Catalogue  of  orthoptera  of  N.  A.    1868.    M.  C.  8 189        5U 

Sternberg,  G.  M. — Transmission  of  yellow  fever  by  mosquitoes.    1901. 

R.   1900    1299         02 

MAMMALS. 

DuGMORE,  A.  Radclyffe. — The  outlaw.     Study  of  a  beaver.     1901. 

R.  1900 1289  |0  05 

Gill,    Theodore. — Arrangement    of    families    of    mammals.      1872. 

M.  C.  11 230  25 

Johnston,  H.  H.— Okapi.    1902.    R.  1901 1359  05 

Lucas,  F.  A.— Restoration  of  extinct  animals.    1901.    R.  1900 1286  10 

Lucas,  F.  A. — Truth  about  the  mammoth.    1901.    R.  1899 1236  02 

Lydekker,  R.— Mammoth  ivory.    1901.    R.  1899 1237  02 

True,  F.  W. — Catalogue  of  aquatic  mammals.    1883 562  10 

Varigny,  Henry  de.— Breeding  of  the  Arctic  fox.    1901.    R.  1900 1291  02 

Wanderings  of  the  water  buffalo.    1902.    R.  1901 1361  02 

MOLLUSKS. 

Binney,  W.  G.— Bibliography  N.  A.  conchology,  pt  I.     1863.     M.  C.  5 . .  142  |2  00 

BiNNEY,  W.  G.— Bibliography  N.  A.  conchology,  pt  IL     1864.     M.  C.  9 .  174  2  00 

Hyatt,  A.— Genesis  of  the  Arietidce.    1889.    C.  K.  26 673  2  60 

Stearns,  R.  E.  C. — Commensals,  etc.,  in  pearl  oysters.     1889.     R.  1886 .  686  06 

Stimpson,  William. — Hydrobiine  and  allied  forms.    1865.    M.  C.  7..  201  25 
Tryon,  G.  W. — Land  and  fresh-water  shells,  Strepomatide.     1873. 

M.   C.   16 263  2  00 

WiNSLOW,  F. — Catalogue  of  economic  mollusca.    1883 554  10 

RADIATES. 

AoAssiz,  L.,  and  Fewkes,  J.  W. — Anatomy  of  Astrangia  danse.    1889.     671  |0  75 

Clark,  H.  J. — Lucernarise  and  their  allies.    1878.    C.  K.  23 242    2  00 

Fewkes,  J.  W. — See  Agassiz  and  Fewkes. 

REPTILES. 

Baird,  S.  F.— Circular  relating  to  reptiles.    1878.    M.  C.  15 320  |0  02 

Douglass,  H.  M. — See  Weismann,  August. 

Lucas,  F.  A. — Dinosaurs  or  terrible  lizards.    1902.    R.  1901 

Weismann,  August. — Change  of  the  Mexican  axolotl.    1878.    R.  1877. 
Yarrow.  H.  C.—Check-llst  of  N.  A.  reptilia  and  batrachia.    1883 
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05 

401 

05 

517 

02 

^^^^^^^^^^^^^^^^H              MISCELLANEOUS.                             ^^^^| 

r 

^H 

^^^                                  MISCELLANEOUS, 

5 

Act  to  establish  the  SmIthsoDian  Inst.^  amended  Mar.  12.  1894.    1895. 

923  10  02            ^H 

AD4M8,  H-  B. — The  state  and  higher  education.     1891.     R.  1889..... 

783 

^H 

AufSTBONC^  H.  E.— Place  of  research  in  education.     1896.     R,  1895.- 

1067 

^H 

BiJ^rr,  At-ntrn. — Psychology  of  prestidigitation.    1896,    R.  1894 

1021 

^H 

Brow.^.  Ai»[>isoN.— Endowment  for  scientific  research,    1893,    R,  1892. 

914 

^H 

FLEiit?(a.    S. — Time    reckoning   for   the    twentieth    century,     1889. 

^^H 

R.  isse 

686 

^1 

FosTTcn.   Mich  ACL. — Growth    of   science   In    the   nineteenth   century. 

1901.     R.    1899 , 

1228 
1353 

^1 

FouRMiai,  H,,  and  others, — Automobile  races.     1902.    R.  1901. ...... 

F^X.  Francis. — Great  Alpine  tunnels.     1902.    R.  1901 ... 

1355 

^M 

GoooE,  G.  B. — Smithsonian   Inst.     History  of  first  half  century  of. 

^^^M 

1897 , .....,..,.....,..,.. 

1086 
1024 

GowLA^D.  W.— Art  of  casting  bronze  In  Japan.    1896,    R.  1894 

Green.  B,  R.— The  Library  of  Congress.    1898.    R.  1897 

1163 

^H 

Harktvcss,  William.— Art  of  weighing  and  measuring.  1890.  R,  1888. 

758 

05         ^H 

He?cby.  Joseph. — Scientific  writings,  two  vols.    1886.    M.  C.  30 

560 

3  00         ^H 

I.1TEILXATI0NAL  EXCHANGE  SERVICE  of  Smithsonian  Institution.     1903. 

^^H 

11.  C,  44 . . . , 

1372 
1349 

Lakglet,  S.  p.— Laws  of  nature.     1902.    R.  1901 

Ltw  of  foretgTi  correspondents.  Smithsonian  Institution.     1882..,.. 

469 

^H 

List  of  foreign  correspondents,  Smlth.sonlan  Institution.     1897 

1081 

^H 

List   of  iDStitutlons  In    U.    S.    receiving   Smithsonian   pybticatlons. 

^^^1 

188e , , 

512 

^H 

Lists  or  Smithsonian  publications.    See  Bibliography. 

Maoowan,  D.  J. — Tlme-keeplng  among  the  Chinese.    1893.     R.  1891. 

879 

^H 

Mason,  0.  T.— Birth  of  invention.     1893.     R.  1892. 

921 

^H 

MELvn.uB,  G.  W. — Submarine  boats.    1902.     R.  1901 

1365 

^H 

MK^^ENHALL,  T.  C. — Fundamental  units  of  measure.     1894.    R.  1893. 

933 

^H 

MiixEB,  F.  Max.— Oriental  scholarship.     1894.     R.  1893 

963 

^H 

NrwELL.  F.  H.— Irrigation.     1902.     R.  1901 

1338 

^H 

Palne.  A.  B. — Chf!dren*B  room  In  the  Smithsonian  Institution.    1902. 

^^^1 

R.   1901 

1350 
380 

f*tAiM>inf,  A.  P.— Scientific  education  of  mechanics,  etc.    1873.    R.  1872 

PntLosoptticAL  SociKTY  OF  Washlnoton  Citt. — Bulletin*  Vols.  I,  II, 

^^^1 

ni.     1881.     M.  C.  20. 

497 

1  00       ^H 

Vol.  IV,  1880-'81.     1881,     M.  C.  25 

498 
503 

Vol.  V,  1881-'82.     1883.     M.  C.  25 

Vol.  VI.  1883.     1884.     M,  C.  33 .' 

543 

^H 

VoLVrL18S4.    1885.     M.  C.  33 

592 

^H 

Vol.  VIII.  1885,    1886.     M.  C.  33 

636 

^H 

Vols.  rX-X.  1886-'87,  and  index  for  Vols.  I-X.    1888.    M.  C.  33.. , 

661 

^H 

RirirMoNn.  E.   nu  Bors.— Relation  of  natural   science  to  art     1893. 

^^^1 

R.  1891   - 

883 

^H 

Rjtrts,  W.  J.— Smithsonian  Institution,  Journals  of  Regents,  reports 

of  committees,  statistics,  etc.,  1846  to  1876.    1879.    M.  C.  18 

329 

^H 

RjiEES.  W.  J.— Smithsonian  Institution,  origin  and  history,  18351876. 

^^H 

1879.     M.   C.   17 

328 

1)0        ^H 

Runts,  W.  J. — Smithsonian  Institution,  origin  and  history,  vol.  I. 

1M5-1887.     1001.     M.  C.  42............ 

1305 

45           ^H 

Rrxcb.  W,  J.— Smithsonian  Institution,  origin  and  history,  vol.  11, 

'            1887-1899.     1901.     M.  C.  43..., 

1306 

^^^1 

Rrtic,  W.   N.— Scientific   thought  In  the  nineteenth  century.     1901. 

^^^1 

j            R,  1899 , 

1240 

m,  D.  ( 

^H 

*  For  lale  br  SuperinccndMit  ol  OocuroenU.  Government  Prmtins  Oflice.  VVashiiigtc 

98  MIBGELLANBOUB. 

Seely,  F.  A.^Time-keeping  in  Greece  and  Rome.    1891.    R.  1889...     777  |0  05     ' 

SinoN,  E.  T.—NaUonal  Zoo  at  Washington.    1902.    R.  1901 1364  10     , 

Smithson,  JAMSS.—Scientiflc  writings  of.    1879.    M.  C.  21 327    1  00 

SdKEiJLNO,  H. — Ancient  desemers  or  steelyards.    1901.    R.  1900 1293  02 

Stevenson,  J.  J. — ^Debt  of  the  world  to  pure  science.    1898.    R.  1897.  1144  02 
Stonet,  6.  J. — ^Range  of  nature's  operations  which  man  is  competent 

to  study.     1901.     R.  1899 1230  02 

Thomson,  Blxhu. — ^Fleld  of  experimental  research.    1901.    R.  1899 . .  1224  02 
Thubston,  R.  H. — Century's  progress  of  the  steam-engine.     1901. 

R.  1899    1250  02 

ViBCHow,  R. — Stady  and  research.    1896.    R.  1894 1026  02 

Watkins,  J.  E. — ^Transportation  and  lifting  heayy  bodies  by  the 

ancients.    1899.    R.  1898 1213  02 

Welch,  W.  A. — Modem  scientific  laboratories.    1896.    R.  1895 1052  02 

White,  W.  H. — ^Progress  in  steam  navigation.    1901.    R.  1899 1249  02 

WnxxT,  D.  A. — ^Erection  of  the  Gokteik  bridge.    1902.    R.  1901 1354  02 

Wu  Tino-Fang. — ^Mutual    helpfulness,   China   and   the   U.  S.     1901. 

R.  1900    1294  02 
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HODGKINS  FUND  PUBLICATIONS. 


. 

Size 

w 

M 

No. 

Author. 

Title. 

OS 

Series. 

1 

i 

989 


1033 


BiUiniTS,  J.  S., 
MitcheU,  8. 
W  eir  y  and 
Bercrey,  B.  H. 

Bayleigh,  Lord 
and  Bamsay, 
Wmiam 


1034 

iDuclaux,  E. 

1037 

B6rg6y,  D.  H. 

1044 

IVarigrny,  H.  de 

1046 

Buraell,  F.A.B 

1046 

!  Cohen,  J.  B. 

1047 

;Billingr8, 
Mitchell, 
Bergey 

1071 

Varigny,  H.  de 

1072 

Buraell,  F.A.B 

1073 

Cohen,  J.  B. 

1077 

McAdie,  A. 

1125 

Bergey,  D.  H. 

1126 

Lummer,  0, 
Pringehelm,  E. 

1309 

Bama,  Carl 

1373 

Bama,  Carl 

Composition  of  Expired  air  and  its 
effects  upon  animal  life, 


S.C.  xxiz 


Argon,  i  S.C.xxix 

Atmospheric  Actinometry. 

Organic  matter  in  the  air, 

Air  and  Life, 

Atmosphere,  Life  and  Health, 

Air  of  Towns, 

(Expired  Air, 

Air  and  Life.     (Same  as  No.  1044.)   M.C. 

xxxix; 

Atmosphere,  Life  and  Health.  M.C.         i 

(Same  as  No.  1045.)  xxxix 

I  Air  of  Towns.   (Same  as  No.  1046.)   M.C. 

Aerophysical  Observatory. 

Animal  resistance  to  disease, 

Ratio  of  Specific  Heats, 


S.C.  XXIX 
M.C. 

XXXIX 

R. 1895 
R. 1895 
R. 1895 
R. 1895 


84 
46 

51 

80 
69 

148 

41 

21 


148 


Experiments  with  Ionized  Air,  S.C.  xxixj  108 

Structure  of  the  Nucleus  '  S.C.  xxix  190 


xxxix:  41 
M.C. 

xxxixl  80 
M.C.         I 

XXXIX  10 

S.C.xxix!  84 


1895 
1896 

1896 

1896 
1896 

1896 

1896 

1896 


1896 
1896 

1896 

1897 

1898 
1898 

1901 
1903 


1.00 
1.00 

.75 

.25 
.05 

.10 

.10 


.20 
.25 

.25 

.10 

.05 
.25 

.26 
.25 
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THE  INTERNATIONAL  EXCHANGE  SERVICE 


SMITHSONIAN   INSTITUTION. 


In  effecting  the  distribution  of  its  first  publications  abroad,  the  Smith- 
soiiiaii  IttJititution  established  relatiousbips  with  certain  foreign  scientific 
-i>  leties  and  h'braries,  by  means  of  which  it  was  enabled  to  materially 
«--.ist  institutions  and  individuals  of  this  country  in  the  transmission  of 
their  publications  abroad,  and  also  foreign  societies  and  individuals  in 
distributing  their  publications  in  the  United  States. 

In  recent  years  the  Smithsonian  Institution  has  been  recognized  by 

the  I'nited  States  Government  as  in  charge  of  its  official  Exchange 

'*  ',  through  which  the  publications  authorized  by  Congress  are 

i^ed  for  those  of  foreign  governments;  and  by  a  formal  treaty 

it  acts  as  intermediary  between  the  learned  bodies  and  literary  and 

"tic  societies  of  the  contracting  States  for  the  reception  and  trans- 

I  of  their  pubhcations. 

Attention  is  invited,  to  the  fact  that  this  is  not  a  domestic,  but  an 

international  exchange  service,  aud  is  used  to  facilitate  such  exchanges, 

not  within  the  United  States,  but  between  the  I'nited  States  aud  foreign 

countries  only. 

Tile  Smithsonian  Institution  will  receive  from  any  person  or  iustvtu- 
tiou  of  learning  in  the  United  States  a  package  addressed,  under  the 
following  rules,  tQany  person  or  institution  abroad,  and  will  deliver  it 
to  !  I  '  '  r  essee  free  of  expense.  Its  agents  and  the  exchange  bureaus 
Jib!'  i  likewise  receive  from  associations  of  learning  or  individuals 

in  their  respective  countries  such  publications  as  may  be  delivered  to 
tlu'm  tinder  rules  similar  to  those  prescribed  herein,  and  will  forward 
Uivni  to  Washington,  after  which  the  Institution  will  undertake  their 
i1clivi:r>\  free  of  expense,  to  the  respective  addresses  in  the  United 
Sutes. 

The  rule^  established  for  the  operation  of  the  Exchange  Service 
provide  for  the  diHtribution  of  books,  pamphlets,  charts^  and  other 
>    muller,  sent  as  (/i^f/a/ioNs  nr  cxr/iaNi^^'s,  to  any  accessible  point 
^  and  without  expense  to  the  sender  beyond  that  of  the  delivery 
of  the  packages  to  the  Smithsonian  Institution  in  Washington,  and 
als>  'it    expense   to  the   rL^cipient.     Similar   material    sent   from 

abr-  nis  coutnry  Is  forwarded,  prepaid  1>}'  the  sender,  U*  the  agents 


ur  correspondents  of  the  Institution  in  their  respective  countries.  Be- 
yond this  there  is  no  expense  to  the  sender. 

A  scientific  society  or  an  individual  in  the  United  States  desiring 
to  take  advantage  of  the  Exchange  Ser\ice  should  have  all  packages 
strongly  wrapped  and  legibly  and  fully  addressed.  All  packages  con- 
stituting a  consignment  should  be  carefully  packed  to  avoid  being 
damaged  in  transit,  and  forwarded  to  the  Smithsonian  Institution  at 
Washington,  carriage  prepaid.  The  separate  packages  should  not 
exceed  one-half  of  one  cubic  foot  in  bulk,  and  they  should  not  contani 
letters  or  other  written  matter. 

In  forwarding  exchanges  the  sender  should  address  a  letter  to  the 
Institution^  stating  by  what  route  the  consignment  is  being  shipped  to 
Washington,  and  the  number  of  boxes  or  parcels  of  w^hich  it  is  composed. 

On  the  receipt  of  a  consignment  at  the  Institution  each  package  is 
assigned  an  *' invoice  number/*  and  a  record  is  made  of  the  entire 
list  of  packages  under  the  sender's  name.  The  separate  packages  are 
also  entered  under  the  name  of  the  person  or  office  addressed.  An 
account  is  thus  established  with  every  correspondent  of  the  Institution, 
which  shows  readily  what  packages  each  one  has  sent  or  received 
through  the  Exchange  Service.  The  books  are  then  packed  in  !>oxes 
with  contributions  from  other  senders  for  the  same  country,  and  are 
forwarded  l>y  fast  freight  to  the  bureau  or  agency  abroad  which  has  un- 
dertaken to  distribute  exchanges  in  that  cotmtry.  To  Oreat  Britain 
and  Germany,  where  paid  agencies  of  the  Institution  are  maintained, 
shipments  are  made  weekly  ;  to  other  countries  they  are  made  at  some- 
what  greater  intervals. 

Each  package  sent  out  coutaius  an  addressed  receipt  card  bearing  an 
*'  invoice  number  "  identical  with  that  upon  the  package.  This  invoice 
numt»er  should  be  carefully  noted  by  the  recipient,  as  it  is  the  meafis 
of  identifying  the  packas^t\  and  it  is  important  that  the  card  should  be 
signed  and  mailed  to  the  Institution  without  delay.  The  receipt  having 
been  filed  in  the  Exchange  Office,  the  record  of  that  particular  package 
is  made  complete,  while  failure  to  return  the  receipt  card  gives  rise  to 
doubt  as  to  the  correctness  of  the  address,  and  future  packages  for 
that  address  may  be  returned  to  the  sender. 

Transmissions  from  abroad  are  received  by  freight  in  large  boxes, 
and  are  distributed  in  the  Ignited  States  under  frank  by  registered  mail, 
a  record  first  having  been  made  of  the  name  of  the  sender  and  of  the 
address  of  each  package.  A  receipt  card,  returnable  by  mail  without 
postage,  is  sent  with  each  of  these  packages,  and  the  recipient  should 
sign  and  return  it  to  the  Institution  at  once  as  an  acknowledgment  of 
the  package. 

The  Institution  and  its  agents  will  not  knowingly  receive  for  any 
address  pnreliased  books,  nor  apparatus  or  instruments  of  any  descrip- 


lion,  whether  purchased  or  presented,  nor  s|">ecimensof  natural  history 
except  where  special  permission  from  the  Institution  has  been  obtained. 
The  following  is  a  list  of  countries  and  exchange  bureaus  or  dis- 
tributing agencies  therein  to  which  publications  are  forwarded  by  the 
Institution  for  distribution,  and  which  in  turn  receive  and  transmit 
similar  contributions  to  the  Institution  for  distribution  in  the  United 
States.  It  represents  all  parts  of  the  world  and  exemplifies  the  motto, 
*'  Per  Orbera/'  on  the  SmitlLsonian  seal : 


Algeria  {via  France), 

Angola,  {via  Portugal/. 

Argeotina :  Museo  Nacioiuil,  Buenos  Ayres. 

Austria  ;  K.  K.  Statistische  Central-Cnmmisstun,  Vienna. 

Ajtorcs  {via  Portugaij. 

Belgium:  Service  Beljije  des  Ecliangt;s  Internatiomiux,  nrusscls. 

fk>1ivia  :  Oficina  Nacional  rle  Inmigracidn,  Estadistica  y  Propaganda  GetigrAfica» 

Brazil :  Service  ile  Pernnitayoes  Internacionaes,  Bibliotheca  Nrtcioiial,  Rio  dc 
Janeiro. 

•  Bntii»h  Colonies  :  Crown  Agents  for  the  Colonies,  London. 

Bulgaria  :  Doctor  Paul  Leverkiihn,  Sofia. 

Cattada  ;  Sent  by  mail. 

Canary  Islands  {via  Spain). 

Cnpc  Colony  ;  Superintendent  of  the  Stationery  Department,  Cape  Tuwu. 

Chile  :  Univer.sida<l  de  Chile,  Santiago* 

China  :  Shipments  temporarily  suspended. 

Colombia:  Biblioteca Nacional,  Bogotfi. 

Costa  Rica  :  06cina  de  Dep6sito  y  Can  je  de  Pubiicticiones,  San  Jos^. 

l>enmark  :  Kongeligc  Danske  Videnskabtrnes  Sclskab,  Cojienhagcn. 

thitch  Guiana:  Surinaamsche  Koloniale  Ilibliolheek,  ParanmriUo. 

Hcnador:  Biblioteca  Nacional,  yuito. 

Kasl  India  ;  India  Store  Departnieiit,  Imlia  Office,  London. 

Hgypt :  Soci^t^  Kh^diviale  de  Geographic,  Cairo, 

FfHOce  :  Bureau  Kran^ais  de^  Kchauges  Internationaux,  Paris. 

Friendly  Islands  :  Sent  by  mail 

Gemiaiiy  :  Doctor  Felix  Fliigel,  Aussere  Halle'sche  Strasse  No.  iS,  Leip/ig- 
Gohlii. 

(;reat  Britain  and  Ireland  :  Messrs.  William  Wesley  it  Son,  28  Essex  Street, 
Strand,  London. 

Greece  :  Professor  R.  B.  RichanUoti.  Director  American  School  of  Classical  Simi- 
les,  Athens, 

Oreenland  {via  Denmark). 

c;ujirle)oupe  (via  Prance  1. 

Gualrtnala  :  Instituto  Nacional  de  (kiateiuala,  t;ualt>iua3a, 

Guinea  {via  Portugal). 

Haiti  :  Secretaire  d'Htatdes  Retatiouji  Ert^ricures,  Furt  au  Prince. 

Honduras;  Biblioleca  Nacional,  Tegucigalpii- 

lIuTij^ary  :  Dr»ctor  Joseph  von  Krirosy.  **  RcdoutL*,"  Huduijesl. 

hiUnd  ivia  f Denmark). 

•Tllli»iociho(llft  crapl<iye<l  (ar  cainmuntcalitig  witli  m  UrfEo  ntimljer  of  Ltie  tlritbh  Cotuuks 
«rttti  «y|iich  na  rocBnii  i*  avnilahle  for  forwurctiiig  cKCbatiffcs  ilirect. 


Italy  :  Ufficio  degli  Scambi  Internazionali,  Biblioteca  Nazionalc  Vittorio  Emanucle, 
Rome. 

Java  {via  Netherlands). 

Korea  {via  Russia). 

Liberia  :  Care  of  American  Colonization  Society,  Washington,  D.  C. 

Luxemburg  {via  Germany). 

Madagascar  (via  France). 

Madeira  ivia  Portugal). 

Mexico  :  Sent  by  mail . 

Mozambique  (via  Portugal). 

Natal  :  Agent-General  for  Natal,  London. 

Netherlands  :  Bureau  Scientifique  Central  N^erlandais,  Biblioth^uede  TUnivcr- 
sit^,  Leyden. 

New  Guinea  {via  Netherlands). 

New  Hebrides  :  Sent  by  mail. 

Newfoundland  :  Sent  by  mail. 

NeW  South  Wales  :  Government  Board  for  International  Exchanges,  Sydney. 

New  Zealand  :  Colonial  Museum,  Wellington. 

Nicaragua  :  Ministerio  de  Relaciones  Exteriores,  Managua. 

Norway  :  Kongelige  Norske  Frederiks  Universitet,  Christiania. 

Paraguay  :  Ministerio  de  Relaciones  Exteriores,  Asuncion. 

Persia  (via  Russia). 

Peru  :  Biblioteca  Nacional,  Lima. 

Portugal :  Bibliotheca  Nacional,  Lisbon. 
Queensland  :  Chief  Secretary's  Office,  Brisbane. 

Roumania  (via  Germany). 

Russia  :  Commission  Russe  des  Echanges  Internationaux,  Biblioth^quc  Inip^riale 

Publique,  St.  Petersburg. 
Salvador  :  Museo  Nacional,  San  Salvador. 
Santo  Domingo  :  Sent  by  mail. 
Ser\ia  {via  Germany). 

Siam  :  Board  of  Foreign  Missions  of  the  Presbyterian  Church,  New  York. 
South  Australia  :  Astronomical  Observatory,  Adelaide. 
Spain  :  Oficina  para  el  Canje  de  Publicaciones  Oficiales,  Cientificas  y  Literarias. 

Seccion  de  Propiedad  Intelectual  del  Ministerio  de  Fomento,  Madrid. 
Sumatra  (via  Netherlands). 

Syria  :  Board  of  Foreign  Missions  of  the  Presbyterian  Church,  New  York. 
Sweden  :  Kongliga  Svenska  Vetenskaps  Akademien,  Stockholm. 
Switzerland  :  Service   des    Echanges  Internationaux,  Bibliothdque  Fdd^rale  Ceu- 

trale,  Bern. 
Tasmania  :  Royal  Society  of  Tasmania,  Hobart. 
Tunis  (via  France). 

Turkey  :  American  Board  of  Commissioners  for  Foreign  Missions,  Boston. 
Uruguay :  Oficina  de  Dep6sito,  Reparto  y  Canje  Internacional,  Montevideo. 
Venezuela  :  Biblioteca  Nacional,  Caracas. 

Victoria  :  Public  Library,  Museums,  and  National  Gallery,  Melbourne. 
Western  Australia  :  Victoria  Public  Library,  Perth. 
Zanzibar  :  Sent  by  mail. 
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LK'I'TKIl  OK   TRANSMITTAL 


\VA9HINfiTox,  D.  a.  OduhciO,  190^. 

The  Comuiittee  on  Indexing  Chemical  Literature,  aitpoiiited  in  1882 

by  the  American  Association  for  the  Advancement  of  Science,  has  voted 

to  recommend  to  the  Smithsonian   Inatitution  for  ijuhlirntion  tlie  foL 

lawin^: 

**lNnKx  TO  Till':  rjTKiiAM'niih:  of  TifomiM, 

hy  Cavalier  H.  .loiiet,  Vh.  !>/'* 

H  F:  N  K  V    C  A  U  R I N  t ;  r«  J  X    Hi  >  LT<  tS , 

('ftamnan, 
Mr.  S.  P.  Langlky, 

Secretary  nf  Siirithmviau  IvHttttftHm. 


•  Tins  forms  one  of  tJie  following  series: 
Index  to  ihp   Litomtare  of  Uraiiiiirti,  1 783-1885,  hy  Hi^iiry  Cnrniijtrtori   Rolton, 

IHHo. 
Index  to  tlie  LiltMalure  of  Colmnbium,  ISOI-IS87,  l»y  Fmnk  W.  Traphagen.  18SS. 
[ndex  to  the  LtterHtnre  of  rlie  S|HM'th»scopt%  hy  Alfreil  Tnekennao,  I8S8,  IVK)2. 
Index  to  the  Liierfttiire  of  Tbermodynttmiti*,  hy  Alfred  Taekenimn^  1800. 
A  BihliogrHi»hy  of  the  Cfiemiail  Tnlhienreof  Lij^dit,  hy  Alfred  Turkerrnau,  ISIM. 
A  Bihliograpfjy  of  Aceto-Acetie  FMr^r,  by  Pioil  H.  Seymtiur,  JSlfJ. 
tndt^x  to  the  Litemture  of  Di<lyiniaiii»  1842-'18tt:?,  by  A.  C.  Langmuir*  1895. 
Indexes  to  the  Literature  of  C'eriiiiii  and  tiiuitltnimm,  by  W.  H.  Mivgee,  18%. 
A  Bihlif>grsiphy  of  the  Metals  of  Iht*  Platiiintii  iTroiip,  hy  Jus.  Lewis  Howe,  18i*7. 
Review  and  Bibliograpliy  of  the  Metidlic  Carhides,  Ijy  J,  A.  Mathews,  1898. 
Inilex  to  the  Litemture  of  Thalliiuo.  I8(n-I897,  by  Miss  Murtha  Doan,  lstl8, 
liidpx  to  the  Literature  of  ZirconiunK  iiy  A.  C  Langmnir  ami  ObarleH  liaykerville, 

A   Bibliotfraphy  of  the  AnalytiaU  Cheoiistry  .«/  Manganese,  1785-1900,  by  Henry 
P.  Trtlhol  and  John  W    Poown,  mv2. 


prefacp:. 


This  Index  to  the  Literature  of  Thorium  has  been  prepared  after  a 
very  laborious  and  painstaking  search  through  many  scientific  and 
technical  journals. 

Most  of  the  references  have  been  verified,  and  usually  the  original 
article  heads  the  list,  but  in.  some  few  cases  this  was  difficult  to 
determine. 

It  is  not  offered  as  absolutely  complete,  and  the  compiler  requests 
that  any  one  using  the  index  would  send  corrections  and  addenda  to 
him. 

Minerals  now  recognized  as  containing  thorium  have  been  mentioned 
only  in  such  cases  when  the  earth  has  been  found.  The  patent  litera. 
ture  relative  to  the  ufc  of  thorium  in  the  arts  is  not  included. 

C.  H.  J. 
Columbia   University, 

New  York,  1902. 


INDEX  TO  TIIK  I.ITEIIATHRE  OF  THORIUM, 

(1817-1902.) 

BY  CAVALIER  H,  JOUKT,  Ph.  D. 


1817:  1.  CiAHN,  Wallmann,  Eggkrtss,  Bkhzkijus.  Ujiden^okuiiig  af 
na^ra  i  trakten  kring  Fahlun  funim  Fogeilier,  ucli  af  tleras  Lager- 
sUillen. 

Afh,  Fys.  Kenii,  1818,  5,  1-93;  tJkt^ii,  Isie,  181f»,  m\  391-4(10;  .1.  fiir 
Chetn.  {Schweigjcer),  1 817,  21,  2r>-4;i;  Ann.  Phil  (TIioihwhi  i,  is  IT, 
9,  l*iO-Hii,  452-4B0;  Ami.  cliiin.  phys,,  IHIT,  5,  5-21  ;  Qimit.  Jour. 
ScL  Arts,  1817,  2,  44:^;  Ann.  Miii^,  1818,  [1],  3,  lol-lOO;  Hoy. 
Sck;,  C.  8ci.  Papers*,  18fi7.  1,  340,  autl  18(18,  2,  457,  754. 

1817:  2.     NoTK.     New  eoilh  diseovery,  Thoriiie. 

Ami.  Phil.  (Thomson),  1817,  9,  412. 
11817:  3.     Gahn.     Thoriiie,  eine  neue  Erde. 

Oken,  luig,  1817, 1,  eol  1317-1320 ;  Roy.  Soc.  C,  Sei.  Papers,  1868,  2,  754. 

^1817:  4.  Bek.nhaudj.  Das  all^emeiiie  Kryatallizatiuiis  system  der 
chemischen  Elements,    ''Thorinium." 

J.  fiir  Chejji.  (Si^hweij&'er),  1817,  21,  4-24;  Roy.  Soi!.  C\  Sci,  Papers, 
)S($7,  1,  304, 

1818;  5,  Bkiizkjji  s.  (Iieiubclie  Knldeckungen  iiii  Miueralreiche 
geuiacht  i£i>  Kalilim  in  Schwtjden,  Thariiia,  eine  neue  Erde. 
"  Nacliricht  vun  Ht^rrn  Berzelius  in^uer  Erde.  Thorina/' 

Ami.  der  Phyg.  Poj;^',,  1818,  59,  247-254:  Roy,  8ot:.  C.  Sci.  Piipers, 
18(i7,  1,  333. 

1821:0,     Ukh'AKUVH.     Nya  metidliska  Kropi^ar,     ''TfiuHnnh" 

Ar«b.  Phvtf.  KtMiii,  isiM,  *>(i;  Berzeruis'  .Isli.,  isi'ii,  1,  hi);  Aivbiv. 
Berglnan,  1823,  8,  37»i 

1821  :  7,  Bkhzkiavs  Tliorjord  fuiumn  [la  HurnlKjlni  (nnw  prnl^li^mal- 
ical). 

Arab.  Phys.  Kt^nii,  1821,  57;  Bt^rxeliiii**  Jab.,  1822,  1,  40. 

182^i:  8.  Bkiosklius.  Uudei*sokniotr  nf  Huwiispats-syran  och  dess  nuirk- 
viirdiga.ste  tVirenint^ar.  '*  Tillu-r^  oin  Thorjonlen  "  (provea  to  l>e 
yttrituii  pborfpbiiLe). 

KotiKk  8v.  Vet  Aca.L  HandL,  1823,  284-3511;  1S24,  4(}-i>8.  278-328; 
Ann.  rhim.  pbye..  lH24,  26,  :i'j^43  ;  1824,  27, 53-H7,  107-177,  287-308, 
3.'i7-a5!l;  1825,  29,  2i*5-314,  :i;i7-372 ;  Ann.  der  Phys.  Pojrg,,  1824, 
1,  1-48.  l(H*-2:J0:  1824.  2.  lIH-l.iO;  1825,  4,  1-22*  ll7-15(i;  Phil. 
yinu,  1824.  :i92-3ii:t;  1825,  €5,  254-2ti7  ;  J.  fiir  Chem,  thilnvi  ijrger) 
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1S25,  ♦♦,  348-350;  Arab.  Phye  Kemt»  1825,  118;  BefKeliuB^  Jib., 
1826.  5.  112,  113;  Ann,  Miuee,  1826  [I].  12,  100;  Quart.  Jour.  Sci. 
Arte,  1825,  la,  150,  157;  Annals  Phil  (Thomson),  1824»  8,  330^343, 
150-457;  1824,  9,  124-131;  1824,  10,  llti-130;  Roy.  Soc.  C,  Sri. 
Papers,  18*i7,  1,  335. 

18*25*  9.  Lettre  de  M.  Ber7.kuus  a  M.  BncxiNiAHT,  Mardi  15,  182*^, 
Observations  sur  diverees  espi^ces  Minerales,  extraites  d'une  lettre 
de  M.  Berzeliue,  i\  M.  Brogniart, 

Ann.  de»9ci.  natnrelles,  1S25»  No.  5, 430-432;  Ann.  Fliil  (Thomson), 
1820. 11,  23-24:  Edin,  J.  Sci,,  1825,  3,  332-334;  Roy.  Soc  C  Sci. 
Papers,  1807, 1.  335. 

1826:  10.  WoHLEit,  Ueber  den  Pyrochlor,  eine  neue  Mineral  species 
'*  Ceroxyd ''  (unrein). 

Ann.  der  Phye.  Fogg.,  1820,  7,  417-428;  Ztedir.  Kryst.  1826,  2,  385-- 
3811;  Ber,,  1882,  15,  3150fi  ,*  Berzelius*  Jsb.,  1828,7,  175-176;  ArsK 
Phys.  Kenii,  1827,  172-173;  Beudant.  Min.,  1832,  vol.  2,  0|9,  750; 
Rauimelsber^^'s  Min.  Oiem.,  1875,  2d  ed.,  371-375;  Roy.  Soc.  C. 
Sci.  Pftpere.  1872,  6,  411. 

1827:  11.     Rose.     Pyrochlijre,  a  new  mineral  gpecies. 
Edin.  J.  Sci.,  1827,  6,  358-361. 

1828:  12.  Berzelius.  Ueber  den  Thorit,  ein  neues  mineral  ond  eine 
diirin  enthiiltene  neue  Erde,  die  Thorerde. 

Ann.  iler  Phys.Fojzg.,  1820, 15,  C33-ii34;  Berzeliiia' Traits  deChimie, 
French  ed.,  1846,  2,  179-184:  RatnnielBberge  Min.  Chem.»  ISOO, 
541-540;  Edin.  J.  Sci.,  1829,  1,  207-20*);  Ks29,  2,  22:i-225;  QnarL 
J<mr.  Sci.  Arts,  1820,  2,  412-413;  18:10,  l,S8-!04:  1830,  1,  417-410; 
Gmelin-Kraut,  Haiidb.  anorg.  Chemie,  1874-1880,  II',  881;  Heiie- 
mans,  Repertoire,  1821),  June;  Phil  Mag.,  1821»,  S,  302-393;  Roy. 
.Sue,  C.  Sci.  Pajiers,  18<i7,  1,  336. 

18211 :  i;].  Berzklius.  Undersokningaf  ett  nytt  mineral  soin  innebiiller 
en  liirut  obekant  jord. 

Kongl  Sv.  Vet,  Akad.  llandl,  1829,  1-30;  Ber/^elina'  I^Iirbnch  d, 
Chemie,  1845,  3,  1224;  1845,  5°  Auf.  2,  180-194;  1845,  5^  A nf.  3, 
511-518;  Ann.  der  Phys.  Pogg.,  182**,  16,  385-414;  Ann.  chini. 
pliya.,  18:}0,  43,  5-38;  J.  techn.  Chem.,  1S2*J,  2,  46:)-404 ;  Bibl. 
Univ.,  1829,  n.  s.,  42,  291-311 ;  1830,  n.  8.,  43,  48-64;  Quart.  Jour. 
Sci.  Arts,  1829,  2,296-302;  1830,1,88-104;  Gmeliu-Kraul,  Handb. 
anorjc;.  Clieujiti,  1875,  1,  57;  1897,  2^  144,  22<i,  094,  976;  Kammels- 
berg's  Min.  Chem.,  1875,  2  Anf.  2,  173-174;  Dana's  .Min.,  1874,  5th 
ed.,  413;  Roy.  Soc,  C.  rii-i.  Paiiers,  1H07,  1,  330. 

1829 :  14.  Berzelils.  Extrait  d^une  lettre  de  M.  Berzelinsa  M,  Dulong 
sur  la  dt'couverte  d'one  noiivelle  terre,  la  Thorine.  Stances  de 
Tacad.  royale  ties  sciences.     Paris,  18211,  July  20. 

Ann.  cbim.  phya.,  1829,  41,  422-423;  1820,42,07;  L*Universel,l82f>, 
Ko.  206,  Jtity  25:  BiUL  Univ.,  1829,  41.  2,55-256;  Le  Globe,  1829, 
[7],  Sa,  403,  July  22;  J.  de  pharm.,  1829,  15,  486-489;  Am.  J.  Sci., 
1830,  17.  381 ;  Roy.  Soc.  C,  Sci.  Papers,  1807,  1,  336. 
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1829:  15.     BErczKUUS.     Thorina  and  Thorinium. 

Bibl.  Univ.,  1820,  41,2o&-25fl;  Phil.  Mag.,  1830,  7,  388^381). 

13829:  16.     Editor's  notice.     Thorine,  a  new  earth.    Thorite  (Brevig 
mineral). 

Kdinh,  Phil  J,.  1829,  20,  363. 

kl^29:  17.     Bkrzklhjs,     Entdeckung  einer  neuen  Erde  und  eines  neuen 
Metal  Is  der  Thorerde  und  des  Thoriums. 

J.  fur  Chem.  (Schweigger),  1829,  57,  492-493. 

1829:  18,     BuLLETixV  des  travaux  de  la  Soci^t^  de  Pharmacie  de  Paris. 
Extraits  dii  process  verbal.     S&iiice  du  15  Aoilt     Bur  la  thorine 
-*Duhjngdonne  lecture  dVnelettrede  M.  Berzelius/* 
J.  de  phiirni,,  1829,  15,  488-489. 

1829:  19,     Editorial.     Atomu;ewichte  der  einfachen  Korper  nach  Ber- 
zeliiia'  iieueBLeti  Beatimniungeu. 
J.  tech.  Chem.,  1829,  2,  455-470. 

hSSO:  20.     Berzelius.    Atomengewichte  der  einfachen  Korper. 
Pharm.  CeiitrbK,  1830,  8-10. 

[1S:$0:  21.     Bkrzklius.     Unter8U€lmng  einer  niineraln  von  Brevig,  Nor- 
wegen.     **ThoriiiTii,"  "Thorit.'^ 

Kongl.  Sv.  Vet.  Aea<l  Han.ll.,  1S29,  1-:J0;  Areb.  Pliy.s.  Kemi,  1830, 
95-97^  Bei?^Hu8'  Jsb.,  ls;n,  10,  98-100. 

1830:  22.     Bekzeliub.     Tliort^rdeHalze. 

Koiigl  Sv.  Vet.  Afiirl.  Hmidl  ,  18J9,  18;  Aisb.  Phys,  Keiui,  1S30, 
139;  BerxtfliusMsU,,  1831.  10,  143-144. 

[l83l:  23.     Bkhzklrts.    Oin  Vanadiu  och  des8  egenskaper.     *' Vanadin- 
ayrad  Thoijcird.'' 

Kon^l.  Sv.  Vet.  Arad.  Hfiiidl,  is;^!.  1-67;  Aim.  der  Phys.  Pogg., 
lw:JL22,  l-«i7;  Ann.  Hiiiu.  phys.,  1831.  47,  3;i7-4fM>;  J.  fur  Cliem. 
(8chwei>£«er),  1S31,  62,  121  124:  323-374;  Berz.^Hiis.  T»aiU'^  de 
Chimie,  1831,  t.  4,  642-f>S(i;  J.  fur  Chem,  (Srhwfi^r^rern  JH3I,  63, 
20-54;  Arsh.  Phys.  Keini»  1831,  9*)-n0;  Bttrzelius^  Jflb.,  1832,  11, 
97-108;  J.  tet;h.  cheni.,  1831.  1,  141-142;  Ztsi^hr.  Phyaik  ii.  MiUhe- 
maiik,  1831,  9,  391-392;  Phil.  Ma^,,  1831,10,  321-337;  1831,11, 
7-20;  Msgazin  fiir  Pharm.,  1831,  33,  249-253;  Roy.  Soc.  C.  Sd. 
Pai»era,  1808,  2,  330;  1872,  0. 

[1882:  24.     Behzklids.     Recherches  sur  la  thorine,  nouvel  oxyde. 

Ann.  der  Phys.  Pogg.,  1829,  16,  385-415;  Ann,  Mines,  1832  [3],  1, 
98-100. 

1832:  25,     RERZEUds.     Analyse  do  thorite  mineral  contenant  unenou- 
velle  terre. 

Ann.  der  Pliya.  Pogg.,  1829,  16.  385-415;  Ann.  Mines,  1832  [3],  1, 
183-185. 
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1840:  4B,     Shkpakd.     On  the  identity  of   Edwanlsite  with    ^fonazl. 
(Men^te)  and  on  the  composition  of  the  Missouri  meteorite. 

Am,  J,  Sci,  1S40,  39,  249-256;  Jahrb,  Min,»  1841,  374,  Ref. ;  Sturgeon, 
Ann.  Electa,  IH\,  6,  54-58;  Roy.  So43.  0.  8ci.  Papers,  1871,  5,  676, 

1S40:  47.    ScHKERER.     Ueber  den  Euxeiiit,  eiiie  neuea  mineral. 

Ann.  der  Phys,  Pojrg.,  Ift40,  50,  HVI-loa;  Jiihrb.  Wm.,  1842,  ^m; 
Rev,  8ci.  Quesneville,  1841,  7,*i0;  Arsb.  Pbyg.  Kemi,  1841,  140-141  : 
BerzeUiia' Jsb.,  1842,  21,  170-180;  K am mela berg's  Miri.  Cbem^.  1875, 
2a  e«l.,  368-370;  Edin.  Phil.  J.,  1840,  29,  417^18;  Roy.  Soc,  C.  Sci- 
Pai>er8,  1871,  5,  449. 

1841 :  48.     Berzklius,     Atonigewichte  der  einfachen  Korper. 
Pbariii.  OentrbL,  1841,  1-2. 

1842:  49.     BKuzKLrus.     A tomgewichte  der  einfachen  Korper, 
Phitrrii.  Centrbl.,  1S42,  1-2. 

1842 :  50.     NoRDEXSKioLD.    Utka^t  till  ett  exa  mi  nations-system  for  min- 
eralierne. 

Acta  SocietiUis  Scietitiurum  Fennicse,  1842,  1,  627-685;  Roy.  Soo.  C. 
Sci.  Papers,  1870,  4,  540. 

1842  :  51.     Ka8K.     *'  Pyrochlor  ''  and  ''  Monazit.'* 

Reise  naeh  dem  Ural,  1842,  2,  *J4-d<»,  87-92,  447. 

1843:  52.     Beuxklius.     Atomgewichte  und  Aequivulente  der  einfachen  _ 
Korper. 

Plijirrn.  Centrbl.,  1843,  1-4. 

1844;  53.  BKUZKLiits,  Atomgewichte  und  Aequivaleiite  der  einfachen 
Korper. 

Pharm.  CentrbL,  1844,  1-4. 

1844:54.  Hkrmann.  Untersuehung  eini^er  Russischen  mineralien 
"Aeschynit  and  Pyrochlor  von  Miaak.^' 

Bull  80C.  in^p.  Moflcon,  1844, 17,  pt.  3,  60.V624  ;  J.  priikt.  Chem.,  1844, 
31,  94- im;  184t],  39,  246 :  An^b.  Keuit,  1845,  282-2S3 ;  Arsb.  Phys. 
Keiiii  U^Hi.|M*rt  atimiel).  1845,  2lg-219;  BerzelUis'  Jsb.,  1846,  25, 
375,  37ti;  Ami.  tier  Ptiys.  Potrtj.,  1847,  70,  3:3(i;  Annuairede  Cliiiiiie, 
1845,  204-208;  Jabrb.  Miii  ,  1844,  82<>,  Ref.  ;  1847,  82S,  Ref.  ;  Ram- 
melalwrg*^  Min.  Chem.,  IS75,  2d  ed. ,  370,  371-375;  Natthncbt  von 
G.  A.  LTiuv.  Gottingeri,  lfi46,  No.  18,  2S5;  Rev.  sci.  Qaesiieville, 
1844,  2^  eeries,  No.  2,  214-215;  Gnielin-Krant,  Haiidb,  anorg. 
Olietii  ,  1897,  2*,  8ei;  Ri^v.  8<'i.  Qiiesiieville,  1H47,  2"  series,  14,  415  ; 
Jabrb.  Min.,  1848,  720.  Ref. ;  Ber^,  a.  li.  Ztg.,  1844,3,  582-58,3  ;  Dana's 
Mill.,  rs74,  5tb  t^l  5i:i;  Roy.  Soo.  C.  8ci.  Papers,  18Hi»t  3,311; 
1872,6,  414. 

1844 :  55,  Rose,  Helper  tlie  Titansiiure.  '*  Ueber  die  in  Natur  rorkora- 
menden  Mineralien,  Tschevvkinit.-^  (Rose  finds  no  thoria,  but 
later  Hermann  does  find  thoria.) 

Bericbte.  Kanigl.  Aead.  d.  Wiss.  Berlin,  1844,  105^119,  163^168,  248- 
252,  28ft-290;  J.  prakt.  Cbem.,  1844.32,296-310,472^76;  1844,33, 
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233-230;  Amu  Ctieni.  (Uebit?},  1845,  53,  2H7-2H3»  411-422;  Ann. 
tier  Pliyti.  Pojf>f.,  1S44,  61,  507-V;i  ;  1H44,  62,  I  hK13l,  253-27a.  m\- 
hm:  Mj4Joi"chi.  Ann.  lis.  vhlui.,  1845,  19,  60-4U  ;  Ani».  cliiiu.  phys^ 
1844,  12,  1T6-1K7;  1845,  15,  2iW1-:V3) ;  Kanimelsbtjrg^a  Min.  ChejJi,, 
IKT^.  2d  ed,,  073;  Dana's  Min.,  1874,  5tli  e^i,  387-388;  Gnjeliii- 
Kraut,  HaTidb.  anorj^.  Chemie,  1897,  2',  37-n3S;  Roy.  Soc.  C,  8<n. 
Papei-s,  1871,  5,  283. 

1844 :  56.     Hekmann.   Untersucliung  den  Moiiazits^  nainentlicli  in  Hezug 
auf  den  angeblichen  ThorenlegehaU  deaselbeu. 

J,  iinikt  Cbem.,  1844,  33,  9(Vn4 ;  Arsb.  Kenii,  1845,  283-284;  Berze- 
ling*  Jeb..  I84«>,  25,  37^1^:^77  ;  .lalirb.  Min.,  1845,  nfMl,  009  R. ;  Arsb. 
PbvB.  Kenii,  (Rtipport  Rniuiel),  1845,  2Hi;  Gmeliii-Kmnt,  HanrVb. 
auDrjf.  Cbernie,  1874-1880,  2\  5<X);  Anruiaire  de  Chimin,  1S45,  2€8- 
210;  Rttnjtnelfiherg'8  Min.  Cbem.,  1875,  2  Anf.  2,  305-306;  Roy. 
Soc.  a  Si"i.  Papere,  186^),  3,  311. 

1845 :  57.    Scheereh.    Thorit. 

Ann.  der  Pbys.  Pugg.,  1845,  65,  27<i-3l0;  Jalirb.  Min.,  1840,234  ,  Rev. 
ScL  Qneeneville,  1845,  2*  fterieR.  7,  197;  Ber^'.  n.  li.  Ztj?.,  1845,  4, 
849-^59,  891"i40€. 

1845:  58.     Bkrjsklius.     Atomgewichte  und  Aetiuivalente  der  einfiichen 
Korper. 

Plmrrn.  Centrbl.,  1845,  1-4. 
1846:  59,     Bkrzkuus,    Aequivalente  iind  Atotngewichte  der  einfachen 
Korper. 

PbantK  Centrbl.,  1846,  1-4. 

1846:60.     Hkrmann-     Untersuchinigen  russisclier  Minernlien.   *^Ueber 

Ilmeniurn,  ein  neuea  inetall,  auch  iiher  Titan,  Taiital  uml  Nio^;;-^ 
biiimf  80  wie  iiber  Ae8cbynit,  Ytteroibnenit  unci  Culumbit." 

J.  prakl.  Cbem.,  1840,  38,  1*1-124;  Ardi.  sh-j.  pfiys.,  1840,  2,  383-3*J2; 
Julkrb.  Mbk,  1847,  51*,  351-:j53  R. ;  J.  de  pbarrn..  1840,  10,  21K)-307  ; 
Annnaire  de  Cbimie,  1847, 95-104,  2tt4-2O0  ;  AvbIk  VUyB.  Kemi,  1847, 
75-70;  Ber/.elni8'J8b..  1848,  27,  !I7M>H ;  Arnb.  Pbya.  Kemi,  (Rapport 
imnuel).  1847,  58-59;  ArHb.  Phys.  K»?mi,  1847,200-201;  UerxeliuB' 
Jeb.,  1848,  27,254;  Arsb.  Pliys,  Kejni,  (Rapport  animeJ\  1847.  151- 
152;  Areb.  Phys.  Kemi,  IS47,  184-185;  RainrneleberK^s  Min.  Cbem., 
1875,  2d  ed.  304^360;  Berzelins'  Jsb.,  1848,  27,235-230;  Arab.  Pbys, 
Kemi,  I  Rapport  annuel),  1847,  139;  Roy.  Srx%  0.  Sci.  Papei-s,  1869, 
3,  312. 


1846:    61,     \J^Hr.ER. 
thorii;/. 


Uber  den   Kryptolith    (nientioiia  absence    of 


ia^cbricht  von  G.  A.  Univ.  Gottingen,  1840,  No.  2,  10-23;  Ann.  der 
Wiys,  PoRg..  1840,  67,424-127;  Jabrb.  Min,,  184^  731;  Ber.,  1882, 
ll^,  320<Vi;  Ann.  cbeui.  (Liebig),  184B,  57,  208-272;  Arsb.  Phys. 
Kemi,  1840,  248-240 ;  Ber/.ebns'  Jsb.,  1847,  26,  330-.337  ;  ArT?b.  Phys. 
Kemi,  (Rapport  annuel),  1840,  180-187  ;  Phil.  Mag.,  1840,  29,31-32  i 
Edin.  n.  Phil.  J.,  184C>-1847,  42.  378-379;  AnnnairedeChimie,  1847 
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246-249;  Gmelin-Kraut,  Handb.  anorg.  Cbeinte,  1874-1880,  2*,  559- 
500;  RammelBberg*B  Min.  Chem..  1875,2  aiif.,  2,  304-:^05 ;  Dana'e 
MiiK,  1874,  5th  ed,,  529;  Roy,  Soc.  C.  ikl  Papers,  1872,  6,  414. 

1846;  62.    Playfair  and  Joule.    Section  II.   Researches  on  atomic 

volume  and  s|>ecific  gravity  (oxide  of  thonuoi  ^  67.6).    Specific 
gravity  =  9.402  ;  atomic  volume  =  7.19, 

Proc.  Chem.  Soc.  Lond,  1845-1848  [3],  57-103;  Roy.  Soc.  C.  Sci. 
Papers,  1869,  3,  584;  1870.  4,  940. 

1847:  63.     Wohlkr.     Uber  den  Thorerde^^ebalt  des  Pyrochlors. 

Ann,  chem.  (Liebig),  1847^  61,  2(>4;  Rmtimelsberg's  Min.  Chem.,  1875, 
2d  ed.,  371-375 ;  Jahrb.  Min.,  1848,  326;  Annuaire  de  Cbimie,  1848, 
175;  isb.  Chem.,  1847-184H,  1205. 

1847:  64.  Hkemann.  Fortgesetzte  Untersuchungen  liber  die  Zusani- 
mensetzung  dea  Monazits,  nanientlicb  in  Beziehiing  auf  den  ange- 
bliehen  Tborerde-Cehalt  desi?elben. 

J.  prakt.  Chem,,  1847*  40,  21'-34;  J.  de  pharm.,  1847,  11»  389-392; 
.inmiairedeChimie,  1848,  HIM47;  Majocdii,  Ann.  fls,  chim.,  1847, 
26,  122-131  ;  Ranmielsl.»erg  s  Min,  Chem.,  1875,  2  Auf.  2,  :>05-306; 
Gmel in  Kraut,  II and h.  anorg.  Chemie,  1874-1886,  ir,  500;  Jab. 
Chem.,  1847^1848,  1215-1216;  Roy.  Soc,  C.  Sei.  Papere,  18(5f^  3,  312; 
1872,  6,  686. 

1847:  05.     Hkrmaxn.     Untersuchungen  iiber  das  11m en ium. 

J.  pinkt.  Chem.,  1847,  40,  457-480;  J.  de  pharm..  1847,  12,  313-318; 
Arab.  Phya.  Kemi,  1847,  54-59;  Berzelins*  Jfib.,  1849,  28,  tV1^70; 
Annuaire  de  Chinrie,  1848,  8-9,97-102;  175;  Ranimelsberg's  Min. 
Chem.,  1875,  2d  ed,,  364-360;  Mnjo<:chi,  Ann.  tis,  rhim.,  1847,  27, 
252-253 J  Jfib.  Chem.,  1847-1848,404;  CliFm.  C^ntrbl.,  1847,  497- 
503,  503-505  ;  Roy.  S4>e.  C.  S<;L  Papera,  18ti9,  3,  312;  1872,  6,  68(3. 

1847:  66.  Bkrzklius.  Aeqnivalente  und  Atoragewichteder  einfachen 
Korper. 

Phann.  Centrbl.,  1847,  1-4. 

1847:  67*     Le  Co.nte.    On  Coracite,  a  new  ore  of  Uranium. 

UlnBtJtiit,  1847,  No.  714,  295;  Am.  J.  Sci.,  1S47  [2],  3,  173-175; 
ChemiHt  (WaU),  1847,  242-243;  N.Jena.  Lit.  Ztg.,  1848,  855;  Jahrb. 
Min.,  1847,  591  Ret;  Annuaire  de  Cliimie,  lH48,  lai;  JsK  Cljem., 
1847-1848,  1167;  Roy,  Boe.  C.  Sci.  Pajiera,  1869,  3,  916. 

1847-1848 :  68*    Editorial.    Coracit 
Jab.  Chem.,  1847-1848,  1167. 

1848:  69.  Weibye.  Beitriige  zur  topogra]>hischen  Mineralogie  Nor- 
wegeiis. 

Arcliiv.  Bergban.,  1848,  22,  465-544. 

1848:  70,  Bekzelius.  Atonigewichte  und  Aequivalente  der  einfacheu 
Korper. 

Phftrm.  Centrbl,  1848, 1-3. 
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1849:  71.    Whitnky.    Chemical  examination  of  some  minerals,  Cora- 
cite  of  Le  Conte. 

Jour.  Boaton  Soc.  Nat  HisL,  1850-1857,  6,  36-42;  Am.  J.  Sci.,  1849 
[2],  7,  434;  J.  prakt  Cheiir.,  1819,  51,  127-128;  PInl.  Ma^.,  1850 
taj,  37,  153-154;  Annuaire  de  Ohiinie,  1851,  204;  Jahrb,  Mill.. 
1851,  692;  Ftanmielsberg's  Min,  Chein.,  1875,  2d  ed,,  176;  Jsb. 
Chem.,  1849,  734;  Roy.  Soc,  C.  Sci.  Paper»,  1872»  6,  352, 


1849 : 

1849: 
1850: 
1850: 


1851 


lJi51 


72.  Bbrzklius.     Atomgewichte  uiid  Aequivaleiite  der  eiiifachen 
Korper. 

Pharra.  CentrbL,  1849,  1-3. 

73.  Behzblius.     Aeide  pynivique. 

Benseliua'  Traits  de  cbiinie,  1841),  2^  edit,  5,  187-206. 

74.  Berzrlius.     Atomgewichte  der  einfacheii  Kurper, 
Pliarm.  Centrbl,  i850»  2-3. 

75.  Hkhmakx.    Untersuchuiigen  liber  die  Zuaammenaetzung  der 
Taiitalerze. 

Bull  aw.  \m[i,  Mascon»  1850,  23,  pte.  3,223-275;  J.  prakt,  Cheni., 
1S50,  50,  164-200;  Jahrb.  Min,.  1852,  75,  70,  201);  Gmeliu-Kraut, 
Handb.  anorg,  Cheuiie,  1^97,  2^  SO  ;  Aunuair«  de  Cbiiuie,  1851,  201- 
204;  Daiia'i!  Min.,  1874,  5th  ed.,  512,  513;  Rauimelaberg's  Min. 
Cbem.,  1875,  2d  ed.,  364-366.  370,  371-375;  Jeb.  Chem.»  1860»  748- 
760;  Erman,  Archiv.  Ruas.,  1852,  10,  260-301  ;  Roy.  Soc,  C.  Sci. 
Pft^^e^s,  18^)9,  3,  312. 

76.  Hergkmann.     Entdeckiine  eiiies  neuen  Metalls  Donarium, 
in  einem  Mineral  von  Brevig. 

BeruJjte  KonigL  Akad,  d.  Wij-s.  Berlju,  1851,  221-223;  J.  prakt. 
Chem.,  1851,  53,  23^242;  Hoy.  Sot:.  C.  Sd.  Papere.  1867,  1,  290. 


77.     Bkrqbmaxn.      Beitrage  zur  kenntniaa  einea   neuen   metal- 

Itschen  Korpers  Donarium*     Donaria. 

Auu,  der  Phya.  Pogg.,  1851,82,561-585;  Institut,  1851,  287-288  ;  J.  de 
pluvrm,.  1851  [3],  20,  247-251  ;  Arch,  sci.phya.,  1851,  17,  326-321); 
Pharm.  Centrbl,  1S51,  54.V-553 ;  Aui.  J.  S<-i,,  1851  [2],  12,  280-281, 
:i87.  43:^-434;  Ediu.  New  Pbil  J.,  185l»  51,  193;  Ann.  chem. 
(  Liebig),  1851,  80,  207-271  ;  Pharra.  Cei^trbl,  1852,  44:^-t44;  J.  de 
pbarm..  1852  [3],  22,  71-75;  Ann.  ubim.  phys.,  1852  [3],  35,  235- 
248 ;  Jsb.  Cbeiu.,  la'd.  340-342,  790;  Phil  Mug.,  1851  [4],  1,  58:^-586  ; 
1852  [4],  4,  liti-157;  Ranimelaberif's  Miu.  Cbem.,  1875,2  auf.  2, 
17:>-174  ;  Graelin-Kraut.  Hmudli.  anorg.  Cbemie,  1874-1886,  II', 
880,  881  ;  Sana's  Miri.,  1874,  5tli  ed.,  413;  Hoy.  Sot-.  C.  Sci.  Papc^rs, 
1867,  1,  289. 

1851 :  78.     Keantz.     Uober  den  Orangit. 

Ann.  der  Pbys,  Pogg-,  18:>1,  82,  5Sft^^87 ;  Arch.  Sci.  phya..  1851,  18, 
5t^9;  Ann.  Cheni.  (Liebig),  1851,  80.  267-271;  Phil  Ma«,  1851 
[4],  2,  300;  Jsb.  Cbem.,  1851,  790-791  ;  .Jahrb.  Min..  18-52,  80; 
Roy.  Hoc.  C,  Si^i.  Pajiere,  1860,  3,  744. 
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1851 :  79.    Rose.     Donariura,  ein  neuea  Metall 

Ztechr.  deuL  geol.  Gee.,  IS51,a.  123-124;  Jahrb.  Min..  1852,  76-77, 

1852:  80.     Rosk,     Ueber  die  Ox y tie  des  Thoriums  xind  Donariums, 

Bericlita  KouigK  A  kail.  d.  Wias.,  Berlin,  1852,  179;  Hoy.  Soc.  C.  8ci. 
Papers,  1871,  5,  287 

1852:  81.     Damouh.     Recherches  ehimi^uea  sur  un  iinuvel  oxyde  ex- 
tmit  d*iin   miin^nil  trouve  en  Norw^ge,  examen  et  analyse  de 
rurangite, 
~  C-  R,»  1852,  34ji85-eiH8;  Institiit,  1852,137;   Ann.  Mines.  1$52  [5]» 

1,  587-59B;  Ann.  Cheni.  (Liebig),  IF-?,  84,  237-240;  Am.  J.  fck!!,, 
1H52  [21,  14,  2(S0;  Jsb.  Chem.,  l*»''^"3<i7-3450;  Am.  J.Sci.,  1853  [2], 
15,  442;  Art'h.  ?^  .  ^S,  147-148;  J.  prakt  Chem..  1852, 

57,  :^7S,  Plmrm.  C:entrbl.,  18.^2,  443-444;  Phil.  Mag.,  1852  [4],  4, 
15t>-157 ;  Jahrb.  Min.,  1854»  447 ;  Froriep's  Tagslierichte,  1852.  328  ; 
J'Mh».  Phil.  J.,  1852,  53,  274;  Rainnielsberj^'e  Min,  Chem.,  1876,  2 
A«r  2,  173-174;  (imelin-Krant,  Hamlb.  anorg.  Chemie,  1874-188(1, 
ir,  880,  881;  Dftna's  Min..  1874,  5*^  ed,,  413;  Tlfty,  Soc.  C.  Sci. 
Papers,  1888,  2,  138. 

1852:82,  DaxMour.  Ueber  die  Thorerdeiind  die  Doimrerde.  L  Auszug 
eines  Schreibeiis  des  Urn.  A.  Damour  in  Pari8  vom  26  Miirz  d.  J. 
an  Hrn.  Rose.     Donariiini  in  orangite. 

Ann,  der  Pliye.  Pogj;  ,  1852.  S5,  555-55t>;  J.  prakt.  Chenj,,  1852,  56, 
308-:mh  Eilin.  Phil.  J.,  1852,  53,  274;  185:1,  54,  183;  Piianii. 
CenlrbL,  1852,  44:^444;  Pliii.  Mag.^  1852  [4],  4,  156-157;  Roy. Soc. 
a  ScL  Pajiere,  1807,  1,  2<>S ;  Hm,  2,  138. 

1852:  83.  Bkrlik.  IL  Auszug  eines  Schreibens  des  Hrn.  N.J.  Berlin, 
Pruf.  der  chemie  an  der  Univeraitiit  za  Lund  vom  4  Apr.  d.  J.  au 
Hrn.  H,  Rose.     Donarium  in  orangite. 

Ann.  der  Phys.  Pog«.,  IS.'i2,  85,  556-5.i8 ;  ,L  pmkt.  Cbeni,,  1852,  56, 
;i08-:K)9;  A nn.fhem.{Liebig).  1852,84,237-240;  Am.  J.Sch,  1852  [2], 
14,  200;  Phib  Mag.,  18,52  [4],  4,  1.t6-157;  Edin.  Plub  ,L,  18.52,  53, 
274;  Pbarm.  Cenlrbl.,  1852,  44:?-444 ;  Hammelaberg's  Min.  Chem., 
1875,  2  Anf.  2,  173-174;  Gmelin-Kitiat,  Handb.  anorg.  Chemie, 
1874-1886,  2',  ^HO,  881  ;  Jsb.  Chem.,  1852.  :>07-3(i0, 

1852:  84.     Bergemann.     Ueber  die  Thorerde  und  die  Donarerde. 

Ann.  der  Plivf.  Pog«.,  1852,  85,  558-505;  J.  prakt  Cbem.,  1852,  56. 
309;  Ann.  rheni.  (Lirbig),  1852,  84,  2:J7-240 ;  Am.  J.  Sci.,  1852  [2], 
14,200;  Kdin.  Phil.  J.,  1852,  53,274;  R^immeluherg^s  Min.  Chem.. 
1875,  2  Auf.  2,  173-174;  Jp1>.  Cb^m.,  18.32,  3li7-:it59 ;  Roy.  8oc.  C. 
Sci.  Pai*er8,  1807,  1,  2tK). 

1852 :  85.  Bbrli.^j.  Nacbtnigliche«  iiber  die  Thorerde  (Doimriuni  oxyd) 
aus  dem  Orangit. 

Ann.  der  Pbye.  Pogg.,  1852,  87,  (J08-<il0;  .1.  prakt.  Cbem.,  1H53,  58, 
255-26#);  Roy.  Soc.  C.  Sci,  Papers,  1867,  1,  2<»8. 
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1852: 


1853: 


1853: 


J854:  89, 


rm=>5 : 


1857: 

156^ ; 

1858: 

18.5** : 

1860: 


86.  Damouk  am!    Rerun.      Wasserhaltige  Silicate  niit  baseii, 
R,0.,  OmngiL 

Jsb.  Chem.,  1852,  862-^63. 

87.  Rose,     Biography  c^f  Berzuliu^. 

Am,  J.  Sd.,  1853  [2],  16,  M5,  173-18(1,  305^313;  1854  [2],  17,  IO:J- 
113, 

88.  Bkiujx.     Neue  Mineralien  avis  Norwegen,  **TLicbyaphaltit." 
Ann.  tier  Pliys.  Pogjs ,  18o3,  88,  HU>-162;  J,  prakt.  Cl»ein.»  1853,  58. 

377-388;  Jahrb.  Miii.,  1853,  595-5%;  Berg.  u.  H.  Ztg..  1854,  398; 
Rammel8l}erg*8  Win.  Cliein.,  1875,  2  Auf.,077j  1S95,  Zw,  Siippl,, 
455;  R(jy.  Soc,  C.  ^l  Papers,  1867,  1,  208. 

FoRBKS.     On  the  occun^  *   v  iTyHtalline  composition  of 

some  niineralei  from  tlie  south  of  Norway. 

Brit,  Agm>t%  Adv,  Sci,.  1854,  piirt  2,  67-68;  Edin-  Phil  J,,  1855,  IjVI- 
73;  IHoO,  111,  5r»-l>5;  1857,  VI,  ll^-lU);  Phanii.  Ceii1rl*L,  1855, 
113-115;  1856,137-138;  Jahrb.  Mi ii.,  18.58,  505;  Dtina'sMin.,  1874, 
5Uj  e<l. » '^^*4~5*io ;  Kaiuinelel>erjj'fiMiri,  CfjeiiL,  1875,  L'ded.,  H02-nH;i; 
Koy.  8ot\  C,  M,  Papers,  1^08,  2,  ^354. 

90.     Forbes  anti   Dahll.      Miiieralogiskeiagttagelser  oio  Kriji;^ 
Areiulal  og  Kraf!:oro. 

Nyl  Mfl^razin  fov  Nututvi^leiiskaberne,  1855,8,3,213-221);  J.  pvnkL 

Cliem.,  lH5r»,  66,  44ti  447;  J«b.  Cbeni.,  1855,  «G2-963;  J.  Geol.  Soo. 

Uuid.,  1855,  XI,  y-13,  Jliscell  ;  Roy.  ffm;.  C,  M.  Papere,  S868,  2, 

12«l,  <io4, 

Damouk  jind  Descloiseaux.     Exaraen  de  divers  echaiitillona 
de  sables  auri feres  et  platinif^res. 

Ann.  cliini.  pbys,,  1 857  [3].  51,  445—150;  Uuielin-Kruut,  Hiindlj, 
anorg.  Clienue,  1874-1880,  11^  5ftfi;  Kaiiitnelslierg'a  Mia.  Cheui., 
1875,  2  Anf,  2,  3a>-30a 

Odling.     On  the  natural  groupings  of  the  elenients, 
Pliil.  Mag.,  1857,  1,  423-439,  480-497;  M*,  (lieJii.,  1H57,  28-20. 

Hi:kMANX.     Ueher  Ileteromerie  uud  Heteroniere  Mineriilien. 
J.  prakt.  ClieiM.,  1858,  74.  25rv-3H  ;  .Inb.  Chinn.,  1858,  3;  Koy,  So<-. 
C.  Stn.  Papere,  I8t>9,  3,  313. 

94.  Hermann,     Uel)er  j^ystematLsclie  Eintheilung  der  ^lineralien 
imch  den  Principien  der  Heteronierie. 

J.  pmkt  Chem..  1858,  75,  385-448;  Jab.  CUein.,  1858,673;  Roy,  Soc, 
C\  ScL  Papei-H,  1S(M>,  3,  313. 

95.  ScincKRER,    Thorit,  ein  groaneres  Stuck, 
Beri?.  u.  H,  Ztg,,  1859,  412, 

IHj.     Nordkxskiold  anrl  Chvdkmuh.     For^ok  att  franistiilUx  kri8- 
t«llbe'rad  Thorjord  ocli  Tantulsyra. 

5fv.  K.  Sv.  \'et.  Akad.  filrli,,  ISGO,  No.  3,  17,  lOo,  133-137;  Ann,  dvv 
PUys.  Pow?.,  Wm,  110,  *M2^i47;  J,  prakt.  Chem..  mm,  81,  207- 
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212;  Phami.  Centrbl,  1860.  974-975;  Chem.  News,  1861,  4.  102; 
Rep.  chlm.  pure.,  1861,  118,  110;  Phil.  Mag.»  1860  [4],  20,378^37S>; 
Gmelin  Kraut,  Handb.  anorg.  Cbemie,  1874-1886,  1,363;  1897,  t**, 
86,  3<i8;  Jsb,  Chem.,  ISrX).  134,  145  ;  Roy.  Soc.  C.  ScL  Pttpers,  1SR7, 
1,  926;  1870,  4,  6119. 

lb&)[  97.    ScHEEHKR.      Nebeneinander  vorkommen   von   Thorit  unci 
Orangit. 

Berif.  u.  H.  Ztg.,  miO,  19,  124;   Ztschr.  f.  ges.  Naturw.,  18G0,  16, 
94-^;  Jahrb.  Min.,  1860,  569-570;  Jsb,  Chem.,  1860.  76i». 

IS60 ;  9a     Rammelsbekg.    **  Thorite"  **  Oraiigit/' 

RAmiuelsberg^a  Handb.  Min,  Chem.,  1860.  544-546. 

1801 :  99,  \ViMMEKsTKi)T(from  notasby  Norkenskiold),  Orthitblandad 
Gadnlinit  fntti  YtLerb3^ 

Geol.  FOren,  Foib.,  1876,  [3],  Na.  7  (No.  35),  226-229. 

1H61 :  IW.     MiiLLKR.    Analyse  des  Tritomits  von  Brevig. 

Ann.  Chem.  (Liebig),  1861,  120,  241-246;  Am.  J,  Sci.,  1861,34,  222; 
Kammelsberg's  Min,  Cliem.,  1895,  Zwettea  SuppL,  305-306. 

1861 :  101.  Chydenius.  Ueber  die  Thorerde  und  deren  verbindungen. 
Ana  der  akailemisH'ben  Abhandhmg.  **KemJ8k  undersokning  af 
Thorjord  och  Thorsalter,  "Helaingfors.  18H1 ;  see  Iranslation  by  Ram- 
nielsberg.  Ann.  der  Phys.  Pogg.,  1863, 119, 4:Ki6 ;  Bui!,  »oc,  chim. 
PariB,  1864,  1,  130-134;  J.  prakt.  Chem..  1863,89,  464-469;  Zl<6chr- 
miah  (Miem.,  1H63,  2,  3ti7^:iii7,  475-476  ;  Pharm.  Centrbl,  1863,  712- 
7lo;  Jahrb.  Min.,  186,'^,  830;  Ilammelsberg's  Min.  Chem.,  1875, 
2  Auf.  2,  173-174,  371-375;  Dana's  Min,,  1874,  5^  ed..  413,513; 
Gmelin-Kraut,  llandb.  anorg.  Cbemie,  1874-1886, 1,  363;  1874-1886, 
2',  880,  881  ;  1897.  2',  86;  Jsb,  Chem.,  1863,  16,  194-197,  818,  831  j  , 
Roy.  Soc.  C.  Sci.  Papers,  18<^7,  1,  928. 

1862:  102,  Various  analyses  of  Thorite  and  Orangite,  by  Berzelius, 
Dam  our,  Bergemann,  and  Berlin. 

Desoloiseaux,  Manna!  de  Min,,  1862,  133-134. 

1862 ;  lOH.  H,  Rose  (analysis  by  Finkener  and  Stephens).  Ueber  die 
Zusamniensetznng  der  in  der  Natur  vorkoninnenden  niobhaltigen 
Mineralien,  *'  Sannarskit," 

Monat^lierichte  Kunigl.  Akad.  d.  Wisa.,  Berlin.  1862.  166-169;  Ann. 
der  PhvB.  Pogi,',,  18(i3,  118,  339-35ft,  4W>-4 18,  497^16;  Bull,  aoc 
ehim.  Paris,  1863,4,  127-128;  Ztsfbr.  anal  Chem.,  1864,  3.  3m- 
370;  J.  prakt.  Chem.,  1862,  86,  24-27;  Ori^jinal  Reeearchee  in  Min- 
eralogy and  Chemistry,  (.1,  Lawrence  Smith),  1884,  198-199;  Verb, 
Gea.  Min.  Rueslanda,  1863, 1-14;  Hammelaberg^s  Min.  Chem.,  1876 
2  Aiif,,  364-365;  Dana's  Min,,  1874,  5^^  ed,,  512,  52! ;  Gmelin-Kmtit, 
Handb,  anorg,  Cbemie,  1897,  2».  62,  426;  Jab.  Chem.,  1862,  753- 
754;  1863,  827-830;  Hoy.  Soc.  C.  Sci.  Papers,  1871,  5,  29L 
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1862:  104.     H.  Rusk.     Ueber  die  Zu«an)jiJenHetzung  des  Siiiiiarskits. 

Moimtsliericlite  Kotiigl.  Aka.l.  .1.  \VigH.»  Berlin,  1hB2.  622-62(1;  Pliil. 
Mag.,  1863  [4],  25,  U2-H5;  Bull  soc,  cUim.  Puris.  1863,  ♦.  SCiO- 
361;  J.  prakt,  Cliem.,  ]8ti3,  88,  20l-20f3;  Jsb.  Chem.,  18(>2,  7M ; 
Roy.  Soc.  C.  Sci.  Papers,  1871,  5,  29L 

|lHG2:  KJo,     Bahh,     Om  en  ny  uieltiilloxid  waeium,  wasiumoxyd. 

5fv.  K.  8v.  Vet.  Akad,  Forh.,  18tl2,  19,  413,  4135-423  ;  Ann.  der  PI>3'b. 
Pogg,,  1863,  119,  572-582;  BulL  fioc.  chim.  Pari^  18^,  ti.  ».,  1, 
134-136;  J.  prakt  Chein.,  1804,  91,  179-183;  PhariiL  CenlrbL, 
1861,  335;  Chmn,  News,  18*33,  8,  175-176,  185;  J.  de  Phariji,,  18*>:% 
[3],  44,  536  ;  Qiiar,  J,  8ci.,  1804,  1,  115,  152  ;  Arcli.  eoi.  phys,,  I8<33, 
18.  369-372:  Ann.  chem.  (Liebig),  18fU,  131,  3(J4-368  ;  PblL  Mng., 
1863  [4],  2e,  4S8  ;  JsIj.  Clieni.,  1863,  lVMJ-201  ;  Utnelin-Krnut,  IJandb. 
anorg.  Cheuiie,  1874-1886,  2^  684;  Daim's  Min.,  1874,  5th  ed., 
80*>,  *?np|>L  ;   Roy.  Soc.  a  Sci.  Papera,  1867,  1,  154  ;  1877,  7,  68. 

1 1863 :  106.     Nickles.     De  la  non-existence  dii  wasiuni  conime  corps 
airaple. 

C,  R.,  186:3,  57,  740-763;  Institut,  1863.  346;  Phil.  Ma^..  1863  [4], 
26,  488;  J.  prakt.  Chem.,  1864,91,316-317;  Chem.  News,  186:i,  8, 
27^280;  Pharm.  CentrbL,  1864,  335;  J.  <le  pharin.,  1864  [3],  45, 
25-26;  Arch.  ad.  phye.,  186:i,  18,  36fi-372;  Ann,  diern.  (Liebig), 
1864,  131,  3(>4-368;  Quar.  J,  8ci.,  18fi4,  1,  115,  152;  Les  Mondes. 
18(53,  II,  581-583;  Dana's  Min,,  1874,  5lh  ed.,  806,  suppl. ;  Jt^b. 
_  Cbeni.,  1863,  201  ;  Roy.  Soc,  C.  8d.  Papers,  1870,  4,  615, 

[1863 :  107.     NoRDENSKidj.ij.     Om  vasioinoxiden, 

6fv.  K.  Sv.  Vet.  Akad.  Forh,,  1803,  No.  6,  346. 
'  1863 :  108.     Bahr.     Thoijorden.     Vasiumoxiden. 

Ofv.  K.  Sv.  Vet,  Akad.  F5rb.,  1863,  No.  10,475. 

1S63:  109.     Dklafontainic.     Memoires  siir  le  poitis  iitniiji<pie  dii  llir*- 
riilin  et  sur  hi  fonnule  de  la  tliorine. 

Arch.  ad.  phy**.,  1863»  18,  313-354;  Ann.  chem.  (Liebig),  1804.  131, 
100^111;  Bulb  BOC.  chirn.  Paris,  18^5,  n.  B.,  3,  278-281;  ZlKbr. 
anal  diem.,  186J,  3.  52f>-521» ;  Monit.  Bci.,  (QwKiii^ville),  1867,  3fM- 
365;  Cheni.  News,  1865.  11,  279-286;  J.  pnikl.  Chem,,  IBfw,  94, 
197-201;  Am.  J.  Sd.,  1864  [2],  38,  417-418;  Pliil.  Mair.,  1804,  28, 
228-229;  Quar.  J.  ^vl,  18*Jo,  2,  665;  Jeb.  Chenj.,  1803,  in7-lim; 
Roy.  Soc.  0.  BcL  Papers,  1868,  2,  207;  1K77,  7^  506. 

1863:  110.     Delafontaink.    J.-F.  Bahr.     Uber  ....   Sur  on  nouvel 
oxyde  m^tallique.     J.  NickRs.     De  la  non-existence  du  wasitun 
comnie  corp8  ftimple. 

Arch.  fici.  phya.,  1863,  18,  36SV372;  Ann.  chem.  (Liebip),  ]8fH,  131, 
36^^372 ;  Jsb.  Chem. ,  1 863.  20 1. 

1863:  111.     Damour.     Note  siir  la  Tchelfkinite   de  la  e6te  du   (  oro- 
mandel  (show©  the  absence  of  tboria). 

Bull.  j<eol.  France,  1861-1867,  19,550-552;  Jahrb.  Min.,  1803,  202- 
203;  Jab.  Chem.,  1863,  824;  Rammelsber^'H  Min.  Chem.,  1875,  2d 
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e<J.,67!J;  Daiia'a  Min.,  1874,  5th  ed.,  :J87-388;  Gmeliii-Kraut,  HamJb. 
anorg.  Cheniie,  1807,  2«,  37. 38 ;  Roy.  Soc,  (\  Sci.  Papers,  IKH8,  2,  138. 

1863:  112.    Ckvdknius.     Om  Thorjord  i  Euxenit. 

Acta  Socletatia  Scientiarwm,    Fenniexe,   186;t,  7^  595-508;   Bull.  soc. 
chim.,  Paris,  1854, 1,  130-134  ;  Roy.  Sac.  C\  Sci,  Pajiers,  1877,  7,  3' 

1863;  lltj.     Nkwlands,     On  relations  amoner  the  Equivalent^. 
Cbem.  News,  1863.  7,  70-72. 

1864:  114.     Newlands.     Relations  between  Equivalents. 
Chein.  News,  1864, 10,  59-60,  94-^7. 

1864:  115.     Dklafuntaixk.      Materiaux    jiour  servir  a   riiistoire   <1 
nietiiux  de  hi  cerite  et  de  hi  ga(U>linite. 

Arch,  scl  phyfi.,  1864.  21,97-112 ;  ISaS,  22,  3(M0 ;  186<n  25,  105-120: 
Arm,  diem.  (Liehi^),  1865,  13#,  9f*-ll5;  Isai,  135,  188-198:  Ann. 
tier  Pliys,  Pogg.,  1H65, 124,  63.>-<i3« ;  J.  |>rHkt.  Chen*.,  1865,  94, 
2JI7-304  ;  Bull  mc,  chitJi.  PariR,  ls(S6,  5,  i6<>-l(;il ;  CIreni.  C^ntrhh. 
1865,  (v»4  ;  Chem.  News,  186r>,  11,  150,  I7l'-173,  103-104,241^242, 
253:  Am.  J.  Sci.,  1865(2),  40,  *J60 :  Ztisohr.  CfuMn.,  1865,  266r'270 : 
1H66,  230-232;  Ztschr.  anal.  Cheni,,  I8f>6,  5,  108-109;  Jsh.  Chem 
1864,a9*i-109;  18^5,177-180,  180-181;  1866,184-186;  Ray.  Soc. 
Sri.  Papers,  1877»  7,  507. 

18<i4:  IIG.     Nylander.     Bidrag  till  kannedomen  om  zirkonjord. 

Afta  UniveraitAtia,  Lund.  1S64,  II,  2,  1-25;  Jahrli.  Min.,  1870,  488- 
489;   Roy.  Sot%  C,  Sci,  Papers,  1870.  8,  521. 

1864:  117.  Hermann.  Ueber  die  Scheidung  der  Thorerde  von  deri 
Oxyden  der  Cer-gntppe  sowie  iiher  die  Zusammensetziing  des 
Monazits. 

Bnlh  80(^  imp.  Ma«t!ou,  1864,  37,  [>t.  4,  450-460;  J.  iirakt.  Chem 
18(M, 93. 10*1-1 14;  Bnll8«H?.eljirn.  Pam,1865,  n.a.,3,  187-188;  Chem 
News,  !S64, 10,  307  ;  Jahrb.  Min.,  1865,237;  Gmelin-Krant,  Hamlh 
anorg.  Chemie,  1874-1H86,  II*,  5f>0;  Hammelsberg's  M in,  Chem., 
1875,  2  A«r.  2,  .30.V3O6;  Jsh.  Chem,,  1864,  704-705,  863-8<i4  ;  Roy 
Sim  C.  St'i,  Pai>er8,  1877,  7,959. 

1864:  118.     Baiir.     Ueber  die  wahrscheinliche  Identitat  de^  Wa^esiunii 
111  it  Thorium. 

Ann.  chem,  (Liebig),  1864,  132,  227-233  ;  Bwll.  soc,  chim.  Paris,  1865, 
n.  f?..  3,  281-282:  J.  prakt.  Clieiu.,  1865,  96,  252-253;  JsIk  Chem., 
1864,207-208;  Dana's  Min.,  1S74,  5th  ed.,  80<^  Snppl  ;  Roy.  Sw, 
C.  Sci.  Papers,  1877,  7,  68. 

1864:  IHh     Popp.     Notiz  iiber  das  Waaiumoxyd. 

Ann.  Chem.  (Liehisj).  1864,  131,  364-3<>8;  J.  pharm.,  1864  [3],  46, 
304-306;  Bull.  soc.  chim.  Paris,  1865,  n.  s,,  3,  419-421  ;  Jeh.  Chem.^ 
1864,  207;  Roy.  Soc.  C.  Sci.  Papers,  1879,  8,  04^;. 

120,     Newlands.     On  the  Law  of  Octiives. 
Chem.  News,  1865,  12,  83. 
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(1865:  121.     NKWLAND9.     On  the  Cause  af  Nirnierlcal  Ri^latioiiH  iiniong 
the  Eriuivalenty. 

Chem.  News,  J8*i.*»,  12,  94-Vi5. 

1865 :  122.  Hiurtdahl.  Ue!)t*r  die  Eiiiwirknng  4ler  Zirkoncinle  auf  die 
Kolilensiiure  Alkali**n  (note  on  "  Thorur^le  entwickelt  keine  Koir 
Ittnsiiure  beini  GKihen  niit  koblens.  Natron,") 

Aim.  cheni.  (Liebig),  IH66,  137,  34-37;  C.  R.,  IHCu^  61,  175-17H; 
InstUut,  m\b,  251:  Ztschr.  Cheiu.,  IS<'m,  8,  t5l9-*>l?l  ;  J,  tie  plinrni., 
im^  [4],  3,  14S;  (inar.  J.  8ri.,  IS^"*,  2,  6^i4-<Ui:i;  JhIi.  (Iiein.,  iStio, 
1 84-18*;. 

r!~12M,     HKttMAXX,     Untt^nsneluingon  uher  Tantnl  uiid  Niobium,  so 
wie  iiber  Ihneniuni,  ein  neue^  nietalL 

Bull  mic.  imp.  Moitwi,  18<W,  38,  pte.  1,  2l)J-:?a8;  J.  prakt.  Ctjem.. 
I8<15,  95,  aVllS;  ZtsHn-.  Clunn.,  lsa=>,  mn-r»Mi ;  Jahili.  Min..  IHMA, 
855-4*5*;;  (imeljii  Krant.  EJatidl).  nriortr.  Cheinie,  I81I7,  2^S*);  Rnrii- 
inelsl>erif'ii  Min.  ClienL»  1875,  2il  ed.,  ;{<'i4~,'Ujfl,  H71-o75  ;  l)niMi\s  M*n., 
1874.  5Lli  ed.,  512.  blZ,  520;  Ztsohr.  uiial-  Cheiii.,  I8fir>,  4,  2f31»-270» 
271-272;  ,l8b.  (Uieni  .  ISfio,  2m^  209-210,  SIH?,  H0H-S9SI;  Hoy,  Soc.  C. 
8fl  Faj^ers,  1877.  7,  S)5a 

1S65:   124.     Hermann,     IJber  die   ZusjininienseUiin^   von    Wrdilerit, 
Ae.^ehvnit  iind  Euxenit,  80  wie  Bemerkimgeii  uberZirkouerde. 
Bull.  soc.  imp.  Mn«(*ou,  lS(Ki,  38,  pte.  1,  4<lt>-4S0:  1.  prakt.  Clieni., 
18<;5,  95,  l2M-ia4;  .fabrb.  Min.,  IHfWI,  811-90;  HaiiimelabtTg'*!  Min. 
Chem.,  1875,  2il  eil,  370;  l)ana*«  Mia.,  1874.  otli  ed.,  512,  522;  Jsb. 
Cliein  ,  lS(i5»  897-898,  81^9;  Roy.  Soi^  C,  Sou  Papers*,  1S77,  7,  959. 

]SiMj  :  12.3.  Hkumann;  Utjber  Scheidung  dt^r  Zirkonerde  von  Titan- 
^iiure  und  einiger  anderea  sulistiinzen  so  wie  wmderbolte  Priifung 
dew  Aescbynits  aiif  eioein  Cu*balt  nn  Zirkonorde. 

HiilL  flcw.  imp,  MoHcoii,  ISdij,  39,  pte.  1,  4*V5(i ;  J.  piakt.  Clieui.,  ISf^, 
97,  :j:!7-:i44;  Bull  so(%  rliini,  Paris,  1860,  n.  s.  6,  ;i85-:t87 ;  Zti*elir. 
mm)  Cbeiu.,  LSlKi,  5,  381-:iS4  ;  7Asiiht.  Clu^ta.,  t86Ci,  404-405;  Kuui- 
inel«l^r|f*s  Mia.  Cbein.,  IS75,  2d  ed.,  :170;  Qymr.  J.  Sel,  ]Hm,  3, 
577;  Iliina*s  Min..  1874,  5th  ed.,  512,  522:  Jflb.  Cbern.,  ison,  797- 
799;  \i(*y.  Soc.  C.  Sd  Paperh",  LS77t  7,  9(40. 

18156:  12G,  H»<:kma.n.n\  Ueber  ilie  ZuHUninienat^tzungdes  Tachewkinits. 
Hull  80C.  imp.  Miwmii,  ISOti,  39,  pte.  I,  57-04  ;  ^,  pmkt.Cliem.,  IHfin, 
97,  S45-ri,50;  Bull  90€'.  rlnin.  Pari!?.  ISO^i,  n.  s.  6,  S82-:i8:i;  ZtsHir. 
Oiem.,  l84SO,4a5;  Jalnb.  Miii.,  18^1  8:J4-835;  RamaielRher^^'s  Miii. 
Chem.,  1875,  2a  eil,  073;  Danti's  Min.,  1S74,  5tli  ed.,  :{87-388  ; 
Gmeliii-Kmiit,  Haadb.  aiior^j.  Cbeni.,  18^)7,  2\  37^  HH  ;  Jsb,  Cheni., 
185*1  4*41^944  ;   Roy.  fioe.  C.  8cl  Papers^  1877,  7,  9(K), 

127.     (-HYDlcNrvs,      Ueber  <1a8   Vorkomnien    von    Tborerde   im 
Euxenit. 

Zt8C!hr.  Chem.,  1807,  10,  fH-95  ;  Bull  soc.  rbiin.  Paris,  1860,  n.  p.  6, 
43»-434  ;  Cheni.  News,  18*»7, 15,  5(\  51 ;  Clioui,  C<?iHrbl,  1867,  751  ; 
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R;uiiinel»ljert(\s  Min,  Chem.,  1875,  2*\  ed,,  :>68-370;  r>anft*»  MiiIm 
1874,  5tli  tHJ.,  512,  521.  522;  Jsb.  Chem,,  18*J6,946;  Roy.  8oi?.  C. 
ScL  Pa|>er8,  1877,  7,  3»0. 

186(5:  128.     Hkrmanx,     P»enierkungen  zu  Marignac's  Untersuchungen 
liber  Niobium  uiu\  Ihneniuni. 

Bnll.  «oc.  imp,  Moscou,  IHm>,  39,  pte.  1,59S-613;  1807,  40,  pte,  1, 
54a-553;  J;  pmkt.  Chem.,  ISm,  99,  21-35;  isri^i.  102,  3!>fV-l05  : 
Jfib.  Chetn.^  1HH(>,  207;  lHr!7,  20«*-2lO;  Roy.  Soc.  C.  t?ci.  Fnpere, 
1877,  7,  960. 

1860:  129.     Newlasp:^.     The  I^aw  of  Octaves  and  the  Causes  of  Nu- 

ineric4il  EelatioiiH  atnung  the  Atomic  Weights. 

Proc.  Clieiii.  Soc.  Umd.,  18fi<>,  507,  314  j  Chem    News,  im\  13,  lin, 

im 

1866-  KiO.     Hermans.     Furtge<set/>te  Untersuchongeti  iiher  Ilmenioni 
unci  Aeschynit* 

Bnll  mi\  imp.  Mosoon.  IftfV;,  39,  pte.  2,  291-3(Xj;  J.  pmkt.  Chem,. 
mm,  99.  2?^2^K);  Ztnohr. Chem.,  1807. 124-125;  Dana*8  Min.»  1S74, 
5th  ed..  512,  522;  Jsb.  Chem.,  18ft(J,  207-208,  t>45-94fi;  Roy,  Soc.  C. 
Sd.  raf>era,  1877,  7,  9*t0. 

1800:  131.     Hkhmann.     Ueher  die  ZuRammengetzung  d^  Ilnienorutil8. 
Bull.  fioc.  imp.  Moscmi,  186<i,  39,  pte.  2,  551-658;  J,  prakt  Chem., 
ISfiT.  100,  1O0-1O5;    Bull.  soc.  chlm.  Paris,  18fi7,  (2),  8.  42;  Jsh. 
Chem..  18G7,  ^(7 ;  Roy*  Soc.  G.  Sri.  Papers,  1877.  7.  miO. 

1867:  132.     Mahigmac.      Essais  sur  la  st'paration  de  raeide  niobiqiie 
et  de  Tat" id e  titaniqiie.     *\\nalys«e  de  I'aa^chynite.'* 

Ai'cli.  ^»*i,  pliys.,  18*17,  29,  2«;5-2lH  ;  J,  prakt.  Chem.,  1807,  102,  448- 
454:  ZtHi'hr.  Chem.,  I8ti7,  10,  72l-72(i;  Bull.  8<m^.  chim.  Paris,  J8G7, 
(2),  8,  178-181;  Zlwhr.  anal.  Chem.,  18fi8,  7,  104-100;  Ann,  chim. 
phyB..  I8t>8  [4],  13.  5-29;  RnmmelsherK's  .Min.  Chem.,  1875,  2d  ed., 
:170  ;  1SS6,  EiKilnz..  I,  2-:i ;  181*5,  Zvveitt«*Suiipi.,  180;  Gmeh'n  Kraut. 
Hairdb.  vluoy^.  Chemie,  18117,  2',  iV2;  DmuiS  Miii.,  1874,  5th  ed., 
703,  Siippl.  ;  Jab.  Chem..  1807,  210-215,  8^^,  1W>8. 

1867:  133.     Wefjsky.     UeluT  Sarkop.'^id  und  Kochelit,  zwei  neue  Min- 
eral aus  Schleyieii. 

Ztachf.  deut.  geoL  gee.,  1867.  20,  245-257;  Jahrb.  Min.,  1808,000- 
fK)8;  RammelslM?r^'8  Min.  Chem.,  1875,  2d  ed.,  308-305 »,  300 ;  Dana's 
Min.,  1874,  5th  ed,.  Appendix,  8;  .Tsb.  Chem..  1808,  101:^-1014. 

1867:  134.     Arppk.     Minnes-tal  ufver  Nils  Gustaf  Nordeiiskiuld. 

Acta  Soc  ie  nit  IB  Seienliarum  I'Vnnicip,  ls07,  8,  pt,  2,  1-30,  witb  notes, 
ai-35. 

1867  :  135.     DAMtniR.     A  letter  to  Dana,  April  20,  1867,  pointing  out 
the  absence  of  thoria  in  tcheffkinite. 

(8t-e  Dana's  Min.,  1874,  5th  ed.,  .187-:i88.) 
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1868:  136.     Heiimann.     FurtgeneUte  Untersaduiiigeii  iiber  die  Zuj^am- 
niensetzinig  des  Aescli^^iiits. 

Bull.  mcr.  hup.  Moscon^  18*i8,  41,  |ite,  2,  'U-IQ;  .L  r»mkt.  Cheni.,  I868» 

105,  32i-a32;  Uoy.  Boc.  C.  Stn.  Pftj»er«,  1877,  7,  f*60. 

lo7.    Thai-en.      Meiiioire  sur  la  determination   des   longueurs 
d'ond©  dtJ8  raiey  !Ui)talliques. 

Ncjvii  Acta  Sac.  J?d.  UpeaU,  1808,  [S],  6,  no,  9,  l-:i8,  table  I ;  Ann. 
chitii,  p!iy«.»  IHiiU,  U),  18,20-J-24r>;  Carl,  R^'pcrlormm  Physik,  1.S70, 
6,  27-»3l ;  Kayfier  «Si>ectmlaiialy8e,  .'i'15  ;  Roy.  Sm'.  C  Sci.  Papers, 
1879,  8,  107. 

i:jS.     Hkhmann.     Uebur  die  Zusammensetzung  des  Tschcwkinits 
von  der  Kuste  Coromandel. 

BiilJ.  Boc.  imp.  MoscoM,  1868,  41,  pte,  2,  7l-7o;  J,  pnikt.  Chein,»  18^8, 

105,  a^2-335;  Riuumdsberg's  MIik  CIkmik,  1875,  2fletJ.,  r>73  ;  Juhrb. 
Mill.,  imn,  480  J  J!*l>.  Cliein.,  18r>.s,  lOKI;  Hoy.  Soc.  C.  8ci.  Paperg, 
1S77,  7.  OtK). 

13*J.     Heumann.     Uiitersuchuugen  (iber  die  ZusaminenBetzuiig 
dei5  F'trgusuiiita. 

Bull.  eoc.  iaip.  Mo«<;ou,  18<K),  42^  pte.  1,  411-420;  J.  prakt.  Cbem., 
lSt>0,  107,  12tM:i8;  Jwbib.  Mijk,  1870,  «2*) ;  Cheiu.  News.  I8(ill,  20, 
IW;  Jab.  Clieui.,  1S*>9,  1230;  Roy.  i^oc.  C  Sci.  Pa|»er8,  1877,  7,  i>GO. 

18(59:  140.    Editorial  Notice.    Tbeimmerical  relations  ofatoniti,  new 
elements  predicted, 

Cbem.  News  (Aiijer.  reprint),  ISm),  4,  217-218. 

1869:  141.     IlAMMEi^BEitLi*     Ueber  die  Constitution  dcs  Tantalit^  uiid 
Culond)it.'^. 

B«f.,  1801),  2,  H7-'.H];  Cbeiii.  Ceiitrbl,  tsit'.i,  sso ;  *hlh  Chinu.,  imv, 
12:>9-1230;  Hoy.  Hoc.  C  Siri,  Papern,  1875),  8,  692, 

1S61P:  142.      Rammelsbeh«.      Ueber  die  UonstituUon  der  naturlidien 
Tantal  uiid  Niobverbinduii^eu.     *'  I^ymcblor  von  Miank." 

Ber.,  IStm,  2,  2111^217;  Zlsthr.  Cliein.,  ISOVi,  12,442;  ZtBclir.  dent, 
geol  Ge«.,  18*il*,  21,  5->V.nH4 ;  Cbei»i.  Ceirtrbl.,  ^Hm^  880;  Jeb. 
Chem.,  I8«i»,  1220;  Hoy.  8cx%  C.  8ei.  Ptif>erB,  1870,  8,  002. 

I8(»U:  143.     Mkndelyeev.     Suottioshenie  avoystv  h  utomnyni  vyesom 
elementov. 

Zhurniil  Huyskiivo  Kliiuiiclieskavo  ()b.^ilu'he8tva  (Journal  of  the  Rue- 
filaji  Cbemical  Society),  IHiit),  vol.  i,  00-77  ;  J.  prakt,  Clit^in.,  18tii», 

106,  2ot ;  ZlHt'br.  Cbem.,  IWISJ,  405-406;  Ber.,  180'J,  II,  bfyS  ;  Chviu. 
C^iHrbbi  180'.»,  Hi)^\  Outv^mUVs  Klaasiiker  Aei-  Exakteo  Wigsen- 
«<'hftaeii,  Nr.  08,  1805,  pp.  IH-lU,  20-40,  AnDiuikorigeo  lU)-ir>4j 
Jsb.  Cbeni.,  1800,  11  ;  Roy.  Soi\  C.  £?d.  Paper*?,  1879,  8,  3711. 

1869:   144.     Blum.     I^vrucldor  iin  KalkiSlein  von  Scbelingen. 
Jahrb,  iMiii  ,  1800,  7:12-733. 
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I860:  146.     Hkumanw.     Forti^esetzte  UnU^rauchunj^en  iiher  ilie  ZiLSttin- 

inenHetzung  des  Saniar«kits  sowie  Uemerkiingen  iibtT  die  chein- 

Constitution  der  V*fiijiiitUiogeii  der  Niohmetalle. 

Bull.  wx'.  imi*.  Mosron,  18«m,  il,  pie.  2,  4<i:MllO:  J,  |irakt,  Clieiu., 

1809,  107,  Ui'J-mi-  Cbem.  News,  1H«1»,  20,  n*J;  Jdh,  Dieni..  l.Sftl^ 

12:J0-123l ;  Roy.  Sot',  a  Sci,  Papers,  1877,  7,  y60. 

1870:  140.  Hkkmann.  Ein  einfiiclieH  VeHiihreti  der  'J>ei)nuiig  der 
SaureiJ  von  Niobium  und  Iltiienuiiu,  8o  wie  iiber  die  Zu.saiiuntjn- 
seUuiig  des  Colurnbits,  Ferruilmenits  uud  Siiiniirskits. 

Buil.  soo,  imp.  Moi^t'mi.,  1870,  43,  pte.  I,  5<j-7t  ;  J.  prakt.  Cliem.,  1870, 
n.  s,  2,  K)S-12I;  Zttjdir.  ajml.  Cliein.,  1871,  10,  :;44-348;  Clieai, 
a-ntrbl.,  1870,551 ;  A;ii.  Cbeiriigt,  1871  (2),  1,  2;)t);  ,Ub.  Cbeiu,,  1870^ 
'J8l»-m)l,  lan,  i:{12,  1:J12-1J1:5;  Roy.  Sjc,  C\  ScL  Taiiers.  l877,7,*KiU. 

1870;  147.  Micykk,  Die  Natur  dtjrchemischen  Eleineateals  Function 
ihrer  Atonigewichte. 

Ami.  chein.  (Litflii^),  1870,  SuppL  7,;i54-a()4;  CUein.  Nt?\V8,  1870,  21, 
252;  Chenu  Ceiilrl*!.,  1870,  353  ;  .Tsb.  Chem.,  187U,  U-14  ;  Ostwuliru 
Kiasaiker  <ier  Exukten  Wij^setjsdisiflen,  Nn  68,  1805, 11-17,  Aiina-r 
kuiiijeji  IU1-1:M;  Itoy.  St)C.  C.  Sd.  Paptjrs,  I87y»  8,  31M. 

1870 :  148,     Blomsthand.     Bemerkungen  uber  die  Elemente. 
Her.,  1870,  3,  533-o3a;  Jsb.  Chein.,  1870,  LVIS. 

1870:  149.  MknJ)KLYEKV.  Kstewtveunaya  .sisleruu  elenieiilov  i  primye- 
iiejjie  ytyn  k  ukazaniyu  avoyytv  iiyekatorykb  eleineutuv* 

Zhumal  llusskavo  KbiuJelic^sknvo  Olislu-heatvu  ( Juuroal  of  I  be  Riis- 
giuii  Clitjuiical  Kwiety),  1871.  part  2;  Aiuj.  clieiiL  U^itibig),  1872, 
8u[ipl.B,!;53-22U;  Ber..  1870,3,  mn>'^»2 ;  Cbem.  CtMilrbl.,  1871,  817; 
Jjfb.  Cbeiri.,  1871,  t>-*J;  nKtwaUra  K bia.siker  der  Exakteii  Wisseu- 
et'liafteii,  Nr,  tl8,  1805,  41-118,  Amnerkiiii^'en  IISVKU;  Hoy.  Soi\  C. 
.Scl  Papers,  1871\  8,  370, 

1870:  150,  NoHDKNSKioLD.  Spridda  bidra^  till  Skaiidiaaviens  mine- 
ralogi. 

5fv,  K.  Vi't.  Akml.  n>ib.,  Js70,  27,  540-.i4J7;  Dana's  Min.,  1874,5th 
ed.,  4 1:5,  anil  A|»i>embx  11,  55;  Hoy,  8uc.  C.  Sd.  Paiwr^,  1879,  8,514, 

1870 :  iTil.  MKNDKLiaEW.  (?l>t^r  die  Stellung  den  Ceriums  im  System 
dvr  ElenieuLe. 

Hull,  ai-atb  iiuiKik'H  «dein*«Hde  St,  retvii<lHHirj,%  1.H7J,  16,45-51,  (lu  le 
24  ijovembre,  1870);  Mel  phys.  et  t'bim,,  lSfi9-187:i,  Tome  8,  livr. 
4,445-452;  Tableiiu  >^'JJeral.  8iippl.  I,  1871-1881;  Publications  en 
lanjrnes  <5tratifj;cri"?,  jia^a^  18;  Clieiii.  News,  1871,  23,  288;  Cbem. 
CVnti'bb,  1S71,  ;iO(t:  Jsb.  Cbeiu.,  1871,  21Ki-204,  312;  Roy.  Soc,  C. 
Si-i.  Papers,  1870,  8,  :j70. 

1871  :  lo2,     Me.xdele.ijvFF,     Zur  Frage  iiber  da,s  System  der  Eletnente, 

Eer,  1871,  4,  :^4S-;^>52:  J.  Chem.  fk^c.  Lojui.  1871.  9,  483;  (niz^etta 
ehJm.  itnliana,  1 87 J,  1,  280;  Clieai,  News,  1871,  23,  252;  Chmu 
Ceutrbl,  1871,  36U;  Jsb.  Chein.,  1871,  0;  Roy.  Soc,  C,  8eb  Papers, 
1879,  8,  379. 
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[1871:  loM     Kstn\     Anulyse  das  Pyrochlors  von  Schelingeri  in  Kai^er- 
3tuhl  Ciebirge. 

/.l8c*Iir.  iJeut.  jk'eol  ^^.,  1871»  23, mv-tm,  mi ;  Hhrh.  Miiu,  1S72, 5.34  ; 
llmeliii  Krnut,  Handln  anori,'.  Cbumie,  18i>7,  2^  tii,S«;  [{ainnielS' 
berg*s  Mill.  Clieiu.,  187r>,  2ii  e<L,  371-»i75;  181^3,  Z we iU'S  SujinL, 
im^im;  J«k  Cbem,,  1871J1H5, 

154.     Li?rnvir,.     Uel'cr  die  Diclitigkeit  dav  Elemente  vergli€h>^n 
mit  den  Di<ditigkuitt*n  ihrer  {»xyde, 

Ber.,  1871,  4.  538-540;  Bull,  «k\  vXnm.  Farm,  1871  (2),  16,  i52;  Cluin. 
CeiilHjl.,  1871,57  ;  Roy.  Soe.  C.  t-cL  Papei-s,  1879,  8,  278. 

1<S71  :  155*     Knoi%     Analysis  of  Pyrocldor, 

BronieJB,  Uaiulwortvrbm'li  iler  Chemie,  Baj\<l  Hj  Ztsclir.  iWut.  geul 
gx?e.,  1H71,  23,  ti5(i-G.'i7;  HaiiiinelBborj;'?*  .Min.  Clieni.,  1875,  2d  ed., 
371-375;  181>5,  ZweitesSuiipL,  HSS-170. 

IS71  :  156.  IIkkmank,  Fortg&stilzte  untersuchungen  iiber  dit;  Verluii- 
divngen  vnn  llnieniuni  ujid  Niohium  .so  wie  liber  die  Zusamnien- 
HtUung  del*  Nlub-niinendien. 

Bull.  8CH!.  imii.  Mosfou,  1872,  45,  iite,  1,  14H-2in,  225-2*^4  ;  .L  Clii-iii, 
8oo.  Ix>nd,,  1H7I.  24,  S07  ;  IS72,  25,  2U4 ;  J.  pmkt.  Clii-ni.,  IH7I, 
111,  :i73-427 ;  1S71,  112,  17H-2H>;  (utz/clta  rhlui-  iliiliani^  bs71, 
1,  548,  tiU;  1S72,  2,  236-237;  Btilt.  Hm-.  eliiiu.  I'lirin,  lH7l  (2).  16, 
256-257;  >Uh.  Chem.,  1K7I,  2S7-2<J2 ;  Roy.  Sot'.  C.  Sti.  Pivpt-rH.  Is77, 
7.J>6L 

it  157.  UAMM»«:L8HKU*i.  t'berdie  Zn^sannnenselziingder  naturlicliLUi 
Tantal  uiui  Niubverbindnngun,  zunii<jliat  den  TantalitJ^,  Ci)lundiiiB 
und  Pynjc'ldors. 

5lunRUl)erii'lite  KuaitfL  Akad.  d.  Wbw.  Bt^iTiu,  ls7l,  157-205,  40ii- 
43L  5S4^0ll;  Ann.  iler  riiys.  Togg,,  IS71,  144,  ;»(i  SI,  1}}1-21:J; 
Ber.,  1871,  4,  S74-H7«  :  IH72,  5,  l7-!i»;  JhU  CheiiL,  1871,  1  lti3-lUi4, 
1(04,  U64-ll(i5,  11(15,  lliin-lKUi,  1107;  1H72,  li2.S-112:);  Ann.  tier 
Phvif.  Pojsi?,,  187:?,  ISO,  lt>8-22a;  Bull  soe.  cliinL  PaiU,  IS72,  17, 
34-35 ;  J.  Chefii.  Soe,  L.>nd.*  1S7I,  9,  lOliS,  Iiistitut,  )S72,  53,  VAri: 
ZUchr.  Krvfel.  IS'JO,  16,  :i87-:wa ;  J.  Tbem.  8oi%  Ujn»L,  1872,  10. 
lMll-204;  (liiz/eltnclniiL  iUilimm,  1871, 1,723;  I. S72,  2,  113,  284-285  ; 
Cheni,  LVntrbL,  I S71,  374,  511-512,  77ft.  7Nl»-7«»0 ;  1872,  182;  IS74, 
72;  l{atiiniel»l>erg*B  MUu  C'Ih'ul,  Is7'),  2tl  u<L,  371-375  ;  1895,  ZwiMtej* 
J^upjiL,  HiS^Hii*;  Unieliii-Kraut,  Handb.  anorg.  Obetaie,  1S!)7,  2-,  01, 
85,  86;  lloy,  Soc,  C.  Hcl,  Papt^ra,  1879,  8,  mii. 

1872:  15>5.     Rammkj^bkko.     Ufier  dus  Atonigevvicbt  de.^i  Uruna. 

Ben,  1872,  5,  1003-lOOti;  Gaxjtctta  chim.  it^liium,  1873,  3,  51>;  Clieni. 
Centrbb,  1873,  127;  Jsb.  Chem.,  1872,  257-251* ;  Ray.  8oc.  C.  dt'i. 
Papure,  1)^79,  8,  iJT>4, 

1873:  159.  CtJiUKK,  The  ConstsmUi  of  NaiuiH%  i-art  I,  1878,  fjp.  272 ; 
'* Specific  Gravity;*  eta.  pi*.  28,  02.  KM). 

Smilh&unian  Misc.  Coll.,  1874,  12;  Hoy.  Soc.  C.  Sti,  Pniiert*,  1891,  9, 
52G. 
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1873: 


1873-1870 


1873;  163, 


1873: 


1874 : 


1S74; 


1874:  167 


IRO.     Cahij?on.     Krystiillagraphisc'he  Beltrage,  1872, 12. 

161.    Mknoklykev,    0  primyenimosti  periodicheskavo  mkoim  k 

tzeritovym  inetallani  (otvyet  Rarnmelsbergu). 

Zbiinml  Hus^kiivo  KhiiuicheBkavo  Obehchestva  (Jouriinl  of  the  Rtis 
Biati  ClieiuicHl  S«>deiy),  1873;  Ann.  Clitfin.  (Liebi^),  187o,  168,45- 
U3;  J.  Qhmn.  8oc,  Lomi,  1873,  26,  1004-1005;  Ga/i^tta  chim, 
italiana.  1873.  3.  467;  1874,  4,  J38;  B^?r,  1873.  6,  558-560;  Cheni. 
Centrbl..  1873,  530;  Jab.  Chein,.  1873,  262-2ti3. 

162.     Pettkkson.     Uiitersuclmngen  iiber  dh  MolekCilarvo- 
luinina  einiger  Reihen  von  isomorpli€;n  Salzen, 

Xova  Acta  8oc.  Sci.  Upsalii,  1875,  sen  3,  9,  Xo.  4.  1-15;  1879,  aer,  3, 
10,  No.  7.  1-26;  Oazaetta  cliim.  italiaim,  1875,  5,  4fi;  1877,  7^  26(i, 
271 ;  lier,  1874,  7,  477-478;  187ti,  9,  looU-LiHtJ,  U57«5-U>7U/> ;  CUem. 
Ontrbl.,  1874,354;  I87<>.  7,  SQl ;  ,hh.  Chmii..  1874,  11;  lS7tv  18; 
Roy.  .Soc.  C.  Sci.  Papers.  1894,  10,  1047. 

Clkvk.  Bidrag  till  jordartinetallernas  Kemi.  Turiuin. 
Bibftiig:  till  KuuikI.  Sv.  Vei.  Akad.  Haii.iL,  187-1,  [2J.  No.  6,  l-2(i;  Ofv 
K.  Sv.Vet.  Akad.  forli,  1874,  Xo.  1,  p.  2;  Clieui.  Ceutrbl.,  1875,274; 
BtT.,  IS75,8,  128-I2';>a;  J«b.  rein,  dieJii.,  1874,  75;  I87f.,  53;  Ghz. 
/ettii  cliiiii.  italiana,  1875,  5.  154;  iTmeMji-Kmiit,  Handb.  aiiorg, 
tliemie,  I874-I8.srn  2\  881 :  1S5)7,  2%  274;  Roy,  8oc.  C,  Sci.  Pa{>er8, 
1877,  7,  406. 

164.  Radominski.     Note  sur  uii  phosphate  d©  cerium  cantenant 
du  Hiior. 

Bull  sue.  diim.  Paris,  1874,  [2],  21,  3;  Cliein.  News,  1874,  29,  113; 
tiazzetta  cliim.  italiaim,  1874,  4,  573  ;  Ber,.  1873,  6,  1557  ;  Uinelin- 
Kraut,  Hiuidb.  armrg.  Clieniie,  1874-1886, 2 »,  551>,  500. 

165.  Hai>omk\-kj.     Sur  nil  |»ho8phate  nature!  de  cerium  reafer- 
nmul  du  ihi<>r. 

lltilL  50C.  cUim.  Paris,  1874  [21,  21,  4t>,  293-205,  38S-380;  Cliein, 
Xewg,  1H74,  30,  21  ;  tfazxetta  cliiiii,  ifaliana,  1S75,  5, 108;  Roy.  Soc. 
('.  Sci.  Papers,  1806,  11,02. 

166.  Radominski.     Sur  un  pho.sphate  de  cerium  reufermaiit  du 
Hunr. 

C.  K.,  1874,  78,  704-760;  J.  Cheiii.  Soc.  Und.,  1874,  27,0*J3;  Jahrb. 
Miii..  1S75,  IK);  Uaiumdaberg'fei  Min.  Cbcru.,  1875,  2d  Oib,  304-^^05, 
6^*7;  18KH.  Ergaiiz.,  1, 146;  1805,  Zwcitea  Siippb,  134-137,  137;  Ber., 
LS74,  7,  48^ ;  tliein.,  Ceiitrbl.,  1874, 5, 202  ;  Roy,  Soc,  C,  Sci.  Papers, 
KS'JO,  11,  02. 

TorsoE.     Beitriige  zur  Kry stall ographisehen  Keatniss  der 
Salz€  der  8ogeiuiniitea  seUenea  Erd-metalle. 

Bibaiig  till  Kuiigl.  Sv.  Vet.  Akad.  Haiidl.,  1874  [2],  Nu.  5.  0,  10,  32, 
2l\,  cryt^tal  i>lates,  table  II,  Fig.  13,  ]>,  10;  table  7,  Figs.  3'.>-41,  pp. 
32  aiid  33  ;  Ofv.  K.  Sv.  Vet.  Akad.  forb,  1873,  No,  9,  p.  1  ;  Bull,  boc- 
chim.  Paris,  1874,  22,  353  ;  Jsb.  rein,  chem.,  1874,  77-78;  1875,53; 
(tazzetta  chiin.  italiana,  1875,  5,  154;  Chetri.  Ceiitrbl..  1874,  786; 
1S75,  274;  Ber,,  1875,  8,  12Jki;  Roy.  Soc.  C.  Sci.  Papers,  1870,  8, 
llOi. 
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[1874  :  168,     Clkvk.    Sur  les  combiimisons  du  thorium. 

BulL  8<k:.  chiui.  Paris,  1874.  [2],  21,  J  tr»-rj3;  Gazzetta  chim.  italiium, 
1874,  ♦,  08I-583;  Ber.,  1874,  7,  ISSri  :  J.  Clieou  Soc\  J.ond.,  1875, 
28,  234-23<i;  Jsb.  rein,  cheiii,,  1874,  119  ;  Cliom.  News,  1874,  29, 
13:M;i4;  AiJi,  Chennat,  1874.  5,  140-141;  Cliein.  Centrbl.»  1S74, 
27fi;  Jsh.  Cbem.»  1H74,  2f5l-2n3;  Roy,  Boc.  C.  Sc!.  Papers,  1891,  9. 

1S74  :  169.     Mkndelejeff,     Ueber  die  Natur  der  Elemente. 

J.  cl.  ruBS.  pbyB,-4.iiem,  Ges.,  1874.  Jatuiftry  10-22;  Ber-,  1H74*  7,  128- 
121);  Chein'Ceiitrlil,  1874,  258;  JsIk  Cbt'in,  1874.?^;  Roy,  f^.ic.  C. 
St'i.  I'ajitjrs.  18m,  10,  772. 

:  1874  :  170.     Analyses  of  minerals  showing  thoria. 

Dana's  Mhi.,  1874,  oth  e<i  ;  Monazite.  527,  530,540;  Korlii'lite,  Ap- 
|>endix,  8;  Wasilev  8iippL,  8(K5;  Xenoiime?  527-521*;  Yttmtanralite, 
512,  5U),  53t) ;  Saiiiaiukite,  512,  521  ;  Enxenite,  512, 521-522  ;  Ae»i*liy- 
nite,  512,  522;  Siippl,  793;  Mengite^  512,  525-52(i;  Thocite,  :J95, 
39fj,  413;  Pyrochlore.  512,  513;  TscheflTkinite,  387-388. 

'1874:  17L    Thoeium. 

Gmeiin-Krauf,  Handb.  anorg.  Chemie,  lH74-lSRn,  H',  ^iS0-ri94. 

1874-1875;  172.      Notk.      Niigra  for  Skjvndiuavien  nyii  mineruUyrid, 
*'  Osin  ill  in -iridium  och  Monazit*" 

GeoK  Ft-^ren.  FOrh.,  1874-1875,  2,  223. 

1874  :  173.     Nilson.     Oin  selensyrli^a  waiter. 

Ufv.  K.  Sv.  Vet.  Akad.  fOrh..  Is74,  31.  No.  1.  33-t'5;  Hull.  sor.  cliirn. 
Pttri.<3.  1874,  21,  25:t-2:i5;  Cbem.  Centrbl,  I874,:it)ll;  tiazzenaclniii. 
italiana,  1874,  4,  597;  Jab.  Cliem.,  1S74,  20H ;  Roy.  Soc.  C.  St'i. 
Papera,  181)4,  10,  92SI. 

1874:  174.     Ntij^k.     Researche.**  on  the  salts  of  aeleniijus  ai*id  (fnllnr 
Account}* 

Nova  Acta  Soc.  8d.  Upssila,  1875,  [3],  vol.  9,  Nu.  7,  1-i  19  ;  Btilf.  soc. 
ebim.  Paris,  lvS75,  23,  2tm-2f^],  :r>3-359,  41H-nO0  ;  Chejii.  CVnlrl»b, 
1875,  274,  403:  Ga/.zetU  i-him,  itidiana,  1H75,  5,  M37,  ;H1-342,  :I4i;; 
Jsb.  Chern.,  1875,  103- Hi5;   Roy.  8oc.  C.  8ci.  Papprs,  1894,  10,  92ii. 

I:  175.     Knoi'.     Cher  Kojijdt  vom  Kais'erstuh!. 

Jabrb.  Min.,  1875,  fitMJH;  Jsb.  Ohetu.,  1875,  1231-1232. 

1875:  176.     Wmk.     Forsok  till  en  pa  atomvigten  grundad  gnippering 
af  de  kemifika  elenienterna. 

Ac*ttt  SocipLatiH  Soieiitianun  Feiiiniut^  1875,  10,  413-4,17. 

1875:  177.     Bunskx.     S|>e€trahinnlyti8die  Unter^iicluiiigen. 

Ann.  der  Pbys.  Pogg.,  1875,  155,  230-252,  3m;-;]84  ;  Ztadir.  anal  (JIji^til  , 
187fl,  68-100:  Phil.  Mh^'..  1875,  50.  417-430,  527-539;  Dingb  PnL  J., 
1870,220,43^8;  Cijein.  C^-^trbl,  1875,561  ;  Grflbani-i)Lto  Mirbaolls 
Uthrburb  Cbem,,  1881,  5th  e<l,  II,  1033  ;  isb,  Cliem.,  1875,  95,  121, 
12*-129;   Roy.  Hoc.  C.  Sri.  Papers,  Lspi,  9,  399. 
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1875:  178.     Nilscin.     Zur  Frage  iiber  die  Valenz  <Ier    ^eltenen   erd- 

metalle. 

J,  Rush,  chem,  Ge«.,  1H77,  9,  2,  9R;  Ber.,  H?75,  8,  (555-41001 ;  Arcli. 
sex.  Phys.,  1K75,  53,  241-24:^;  Clieur.  C>TitH>l.,  1875,  449  ;  Gazxetta 
t'liim.  italiana)  IS75,  5,  2VA  ;  3hh.  rein,  ('hern.,  1S75,  55-54;  Roy. 
Soc.  0.  Sci,  Papers,  \mi,  10,  ii29. 

1876:  179.      Nir-sox,      Zur  Frage  iiber  «lie  Valonz   tier  selt^nen  enl- 
nietiille. 

Her.  187H,  9,  1056-106H*;  Bull.  soc.  chmi.  Pan«,  1877,  [2],  27,  20G- 
207;  Am.  Chemist,  1870,7,  242,  243;  Cliem.  Centrbl.,  1876,  5^*4; 
Gax/yetU  ehim.  ifuliana,  1875,  6,  5ti7  i  .Isli.  Clietn.,  1876.292-295; 
Roy.  Soc.  U.  Sri.  Papers,  1894,  10,  92JK 

1876:  180.     Nii^sox.     Zur  Frage   liber  die  Valenz  der  seltenen  erd- 
nietalltj. 

Ber.,187r.,  9,  1142-1148/.;  Am.  Chemist,  187(5,7,  242,  ?4:i ;  (la/^Jtetta 
oiiim.  iUiliaiia,  1S77,  7.  48;  Jsh.  Ctiem.,  1870,  2Jl2-2fl5;  Cliem. 
Centrbl.,  J876,  691 ;  Roy.  Soc.  C.  Sci.  Papers,  IS94,  10,  921K 

1870 :  181 .     Nh^on,     Utitersuchung  iiber  Clilorosake  und  Doi>[>el nitrite 
lU'^  Platins. 

L  Uebereinijfe  Ciiloropbtiimte— Novii  Acta  Soc.  Si»i.  Ui>saIa,lS77  [3]^ 
No.  15.  l-t»0;  voU  exlraoriJinsiry ;  Ofv.  K.  Sv.  Vet  Akad.  forli.  IH76, 

33,  No.  7,  3-10;  Hull,  soc,  ciiiiti  Pai  is,  1877  (2).  27,20*i-209:  J.  |imkt. 
Chem.,  1877  [2],  IS,  177,  2«iO-2',»4;  Cbem.  News,  1?*77.  36,183; 
Gax/etta  eliim.  italiana,  1877,  7,585;  Chein.  Centrbl.,  1877,  274, 
m);  Ber,  1877,  10,  1725;  Roy.  Soc.  C.  Sci.  Pai>er8,  1S94,  10,  !»21K 

11.  Uel»er  Clilorf»|»latinile. — Nova  Acta  Soc,  Sci.  VTpgala,  |877  [3],  No. 
15;  Ofv.  K.  Sv.  Vet.  Akad,  finh.  1870,  33,  No.  7,  11-22;  Bull.  buc. 
cliiin.  Paris,  1877.  27,  210-214;  .!.  pmkt.  CJiem..  1877  [2],  l.j,  2ti0- 
2SM;  Oliem.  CenlrbL,  1877,  274,  45{1;  J.  Cbem.  Soc.  Lf»ml.  1877, 
32,  277-278;  *iax»etta  ehim,  italiaeia,  IH77,  7,  5:J2;  1878,  8,  IW; 
Roy.  Soc.  C.  Sci.  Papers,  1894,  10.  92?>. 

HI.  Ucl>er  Plato- mid  Diplatoiii trite.— Nova  ActaS<x'.S«-i.  Hpsala.  1877 
[3],  No.  15;  t\fv.  K.  Sv.  Vet.  Akad.,  187*i,  33,  No.  7,  21^-24;  Bull, 
awx'.  chim.  Paris,  1877,  27,  242-247;  J.  pnikt  Cheni.,  1H77  [2],  16, 
241-278;  Gazzetta  cbiio.  italiann,  1877,  7,  :)22 ;  Chem.  News.  1876, 

34,  270;  1878,  37,  HI ;  Cbem.  Centrbl.,  1877,  8.  'J8,  291  ;  1878,  211- 
212;  Ber..  1870.  9,  1722-17:M>  (part  only);  J.  Cbem.  Soc,  Lorn!., 
IS77,  32,  115;  1878,  34,  274-277;  Ber.,  1877,  10,  1725;  Jsb.  Cbem., 

1876,  295-297;   Roy.  Soc.  aSci.  PaiH>r9,  1894,  10,  1J29. 

IV.    PlfttoaitroHylmiwre.— Ber.,   1877,   10,  9H4-9;^<»;  Cbem.   CentrbL, 

1877,  450;  Jsb.  (^bem.,  1877,  :il(Kn:i. 

1S70:  182.     Ci^itKK.     Tlje  Canstantij  of  Nature,  1870,  part  1,  ist  Siijvpl., 
pp,  62.     *' Specific  Gravity,  etc.,'*  pp.  17,  18,  2h 

Sinitlisoina?!  Mine.  Coll.,  1878,  vol.  14  ;  Roy.  Soc.  C.  ScL  Pui>erB,  1891, 
9,  520. 

1876:183.    Clahkk.    The  Constanl^  of  Nature,  part  2,  pp.58.    **  Atomic 

Wt  r  V'  "^^ 

Smitbmmiaa  Misc.  CnlL,  1878,  voi.  14  ;  Roy.  .Soc.  C.  Sci.  Papers.  1891, 
9.  526. 
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1876:  184.    Clarke.    The  Constants  of  Nature,  1870,  part  3,  pp,  58. 

"CoefflcienU  of  Expansion  uf  Thorium'*  (not  detennined),  p,  10, 

Sinitijsoniiui  Mist*.  Coll,  iS78,  vol.  14;  Ruy.  8oc.  C.  Sd.  Papers,  IKWl, 

1S76:  185.     RAMMKii^BEKG.     Timber  die   Atomgewichte   tier  Cer   und 
Yitriuni  metalle. 

Ber..  1876,  9,  1580-15^36;  .1.  Chetn,  Sor,  l^niL,  IS77,  31,  282-28^; 
CiAz^eita  chim,  italiana,  1877,  7,  207;  JhI*,  Chelny  1876,240;  Roy, 
Boe.  a  Sci.  Papers,  iHiKi,  11,  97. 

1S77 :  180.     Rammki^rerg.     Ueber  Nephelin,  Monaeit  und   Silbersvis- 
iijulhglanz. 

Zt^'hr.  deui.  jfeoL  gt-s.,  1S77,  29,  77-81;  Jahrb.  Mil..,  1S77,  s:)0-K31 ; 
Jsb.  Chern.,  1877,  12ilH;  Zt&cliiv  Krvst,  I87t>,  3,  101;  llammela- 
beiv's  Mhi.  Clu*m.  18SG,  Kr^^rmz.,  I,  m8-170;  Roy.  Soe.  C.  J^t'l. 
Piit>erM,  lS9(i,  11,  ^*7. 

1877  :  i87.    Rammfjjibkrg.     Ueber  die  Zusamniensetzung  des  Aeachy- 
nits  uud  Sumarskits. 

Monat^lxeiichte  Kmi^jl,  Akatl.  d,  Wiss.  Berlin,  1877,  <»r>P^-073;  Ztei'hr, 
iUmL  ^eoL  gea.,  1877,  29,  815-818;  .lahrh.  MIn.,  1878,  529;  ZtBt-lir. 
Krvst,  1879,  3,  101^102;  her.,  I87H,  11,  25lcj;Cheni,  Ceiitrbl, 
1878,  1:15;  Ami.  dt*r  Phys.  Pujj:^.,  1877  [2],  2,  (!r>8-<;f>5;  Dmia'a 
Mill  ,  IK74,  5tli  ed.,  :i:W-340,  5:i2  ;  A  jipeiidix  111,  2,  lOli ;  IHuux'h  Text 
Book  of  Mill.,  1K78,  :}.1li-'M0;  liiiiiiiiR'lMl>erK'K  Min.  Clierii.,  \m\, 
Erguns?.,  h2-$,  tl>9^20l  ;  18115,  ZweilesSiippL,  ISO  ;  Jsh.  Clieiii.,  1877, 
1:J44"U{40;   Roy.  8oc.  C.  8ci,  PuiHjrs,  iHiWJ,  11,  V*7. 

1877:  188.  Noudknskiold.  Torit  fnin  fdsspaUjb rotten  niira  Arendal. 
Geol.  FWren.  Furh..  1876-1877  [3],  No.  7  (No.  35),  207,  220-229; 
Jalirb.  Min.p  1877,  5:J7-5a^;  Bull,  soc,  franc;,  min.,  1878,  I,  51-.^>2; 
Ztsclir,  KiyBt,  1877,  1,  38.'?-r.84  ;  Ber.,  IS77,  10,  1727^^;  Raminde- 
iMJT^iVMiiK  ClieiiK^  188(1,  Krg;iriz,,  I,  23Q-2:il  ;  liriielin-Kruiit,  Maiid- 
Imch  arioru.  Chnriie,  lS74-188ii,  II',  881  ;  Chetii.  Cenlrld.,  1877,  8, 
T76;  Jab.Chem.,  1877,  1270. 

1877:   18S).     Dklafontaink.      Reeli^^rches  8ur  quel*iUL'H  mim'raux  iiin- 
biftre^  et  taiiLali feres. 

An'h.  sci,  pliya.,  1877,  59,  170-187;  J.  tie  iiiiarm..  1878  [4],  28,  540- 
542;  Am.  J.  8d.,  1877  [:?].  13,  30;  ZIblInv  Kryet,  1877.  1.  503; 
Cniem.  CeutrbL,  1877.  552;  Jsk  ClieuK,  1877,  251,  288,  j:i4L!;  Roy. 
8oc.  C*  8ci,  Papers,  1891,  9,  mtk 

1877:  14KX     Readwin.     Notes  on  some  Norwegian  minerals. 

Min.  Mnj?..  1877,  I,  229-23.1;  Roy.  Hw.  C.  Hoi.  Papt-rs,  1890,  11,  I2h 

1877:  i*n.    Smith.     The  earths  of  the  cerium  group  as  found  in  the 
North  Carolina  samarskite. 

Anu  J.  Hci.,  1877,  (li),  14,  509;  ZUchr.  Kryat,  1878,  2,  194  \  Roy.  Soc, 
0.  Sci.  Papers,  189(3,  11,  438. 
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1877:  192.     ENGSTHt»M.     Under^ukiiiiig  af  nugra  iiiiiteral  boih  innetidlla 

sallsyiitii  jnnlurter. 

Inmi(timil  tlis»erUition»  Upaala»  1877;  Zischr.  Kryst,  1S7R,  3.  lRl-201 ; 
Ber.,  1877.  10,  1727;  Chem.  Ceiitrbl.   f877»  776;    Raiiimelsherg'gd 
Min.  Cheni,,  Him,  Ergslnz- .  1,  87 ;    18U5,  Zweitee  h^iippL,  :^l5-306^ 
307-30H;  Bull.  mK\  franv.  min.,  1890,  4,  46;  Jsb.  Chenn,  1879, 1207, 
1209-1212,  1212,  1213,  1238, 

1877 :  193.     Knoi*.     Dysaniilytt  eiii  pyrochlorartigeB  mineral. 

Ztsehr.  Kryst,  1H77.  1,  2H4-296;  Mm.  Mag,,  I877»  1.  186-187;  Bull 
Boe.  fniijv-  mill.,  1878,  1.  53;  Jahrk  MiiK.  1877,647;  l>ana*^  Min,, 
1874,  oth  eil.,  Appeniiix  3j  4t>;  Riurniielsl^erg's  Min.  Clvem.,  ISSrt, 
Er^frnz  ,  1, 82:  Jab.  CJiem.,  1877, 1347-1348;  Roy,  Soc,  C.  8d.  Papers, 
l8Ki4,  10,  421. 

1877  :  194.     Paukuix.     Eukrasit,  ett  nytt  iniueml  Iran  Brevig. 

GeoK  Foren.  forh.,  187<HS77,  [3],  Nm,  12  (No,  40),  .'^50-352;  Zts^'hr. 
Kryst,  1878,  2,  :i(m-30fl ;  Miil  Petr.  Mitih..  1878,  (2),  1,  SI  ;  Bull, 
ROC.  fmn>,\  min,,  1878,  1,  il ;  Jahrh.  Min.,  1878,  200-210;  Jeb.  rein. 
(Iiein,,  187H,  1  IB:  Raiuui**lsberg'8Min.CI>em.,  1886,Er(cunz,,  I,  tiO-Ul ; 
18i>5,  T^weiiva  8iippl.,  455  ;  OanaV  xMiii,,  1874,  5th  eil,,  Appendix  III, 
4a-44  ;  Jsb.  Clwrn.,  1878,  1272  ;  Roy.  Soe.  C.  Sfi.  Papers.  1894,  10, 
982. 

1877:  195,  Smith,  Examination  of  American  minerals.  No.  6. — De- 
scription of  Colurnbic  Avul  Minimis  frani  new  loailities  in  the 
Uniteil  States,  tnnbracing  a  rtjclinnalion  iVir  tbe  reHtorution  of  the 
name  Colun*biuni  to  the  element  now  ciiUeil  Niobium.  Deacrip- 
tion  and  aniilyses  of  Colunibite,  Sainarskite,  luixenitt*,  and  Fer- 
gusonite,  and  tbe  new  speciea  llntobettolite^  and  Rogersite. 

Am.  J.  Sci,,1877,  (3),  13,  3fi«-;^\i;  Ann.  diim.  phys.,  1877,  [5],  12, 

2.W'-2«4 ;  C.  R-,  1877,  84,  10:ii^l038 ;  Zt^^lir,  Kt  yst,  1877, 1,  4(»fl-4H>2 ; 

Bull,  soc.  franc,  niin.,  1878,  1,52,  142;  Jtihib.  Min,,  1877,  728-72!i ; 

Mtu,  M«g..  IS77,  I,  180-11*1;  (initxetta  ehim.  itaJiann,  1877,7,48.1; 

Riimnielwhorg'^  Min.  Oiietn.,  1S.8H,  Erjfun/,,,  1,  1V>9-2U1  ;  SnHtli.Orig. 

ReeeaR'liesin  Min,  and  Cliein,,  H*r;-2a4  ;  Ber.,  Is77,10,  ll77;Cbem. 

CentrbL,  1877,  408,  424,  742;  Mk  CboQK,  1877,  2K8,  ir^42-i:i4.^  ;  Roy. 

Soc.  C.  8ei.  I'^pers,  mm,  11,  438. 

1877 :  196.    Smith.    On  tbe  Eartby  OxuU^  of  Samarskite. 
AracK  Nat.  Kdence^  Phi  la,,  Proc,  1877,  3°,  7,  IJH. 

1878 :  107.  8mitil  A  short  account  of  the  Nature  of  the  Oxide  of  the 
New  Element^  Mosandruni. 

Auier.  Ahpoc,  Utr  Adv.  of  Sci.,  Proc.  1878,  27,  143-147;  Smith,  Orig- 
inal researches,  :i25-329  ;  lioy.  Soc,  C.  Bin.  Papers,  ISiliJ,  11,  438* 

1878 :  198,  Smith.  Note  sur  uue  notivelle  torre  dn  groupe  du  cerium  et 
reniarques  sur  une  methode  d  analyse  des  columbates  natureld, 
Le  niosandruni,  un  nouvel  eltSment. 

C.  H..  1878,  87,  14(m4S;  Arcli.  ad.  pbye,,  187S,  63,  163-172;  Phil. 
Mag,,  1878  (5),  6,  238-240;  Am  J.  8ci..  1878, 16,  384;  Chem.  News, 
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Ks7K,  38^  <j|  ;  I^  corre«ponc!ance  scieiUifliine,  1878,  July  30;  Cliein. 
CinitrbL,  1H78,  U2;  Mk  CUam,,  1S7S,  2H2:  Rny.  Sof.  0,  Sci.  Papei-s, 
189*1,  11,  411S, 

1878 :  199.    Dklafontaink.     Sur  le  mogntidrum  de  M.  Lawrence  Smitlu 

a  K,  1878,  87,  eX)0-ri02;  Cheiu,  Centrbl,  1878,  770-771;  Jab.  Chem,, 
187H,  2H2;   Koy,  8w.  C.  Sei.  Tftpers,  ISIM.  9,  000. 

lH7Hi  '200,  Delakontaine.  Sur  le  terbiutn  et  ses  C(»nn>09es  et  s*ur 
Texii^tetice  probable  d\in  iiouveau  nu'tiil  ibins  la  samarskite  de 
la  Caroline  du  Nord.     1**  niemoiie. 

AiHL  chim,  phya.,  1878,  [5],  14,  2:]8-247;  Arch,  act.  pliya.,  1878.  61, 
27:{-2H2;  Cliem,  Cetitrbb,  1878,  9,  594-5V»5;  Jsb.  Ch«m.,  1878,  255- 
257;  Roy,  Soc.  C,  Sd.  Papers,  1891,  9,  ma. 

1878:  201,  SoRKT,  Recherchessurrabsorption  den  rayuna  ulUa-viuleU* 
par  diverses?  substances.     1"  et  2*  niemoire, 

Anih.  »i*l  phys.,  1877,  [21,60.  208-:}0O;  JS78,  [2],  61,  322-359;  187U, 
[2],  63,  80-112  ;  C,  R,  1878,  86,  708-711,  1062-1004  ;  B^ibl  Aim,  dor 
Pbya..  1878,  2,  30-:^!,  2:i5,  302,  347,  410-411,  573  ;  1870,  3.  I0f>-107  : 
Cbera,  CeiitrbL,  1878,  418;  Jeb.  Clieiiu,  1878,  181,181-182. 

1878:  202.  NounEN'SKrALD  (analyses  by  Lindstrom),  Cleveit,  ett  nytt 
3'ttro-uraii  nihieral  fran  Garta  fcl88puta-broU  nara  Arendab 

Geol.  Foren.  F5rb.,  1878-1870,  Bd.  4,  No,  1,  (43),  28-32  ;  Jidrrb.  Min., 
1878,  40<M07  ;  Z(schr.  Kryst,  1870,  (31,  201-202;  Bull.  mc.  fniiK;. 
mill.,  1878,  1,  tO;  Mtn.  Petr.  Mitth.,  1H78,  (2),  1,  2Sl»-2«fO ;  Uiun- 
meli*l>er^'8  MiiL  Clit*in.,  l&SO,  KrpOi/.,  I,  247-248;  1805,  ZvveiteH 
SiippL, 07-74;  nitna'sMin>,  lS74,r)tU  ed.,  Appendix  111,27-28;  Jsb. 
Cbem.,  1878,  1210-1217  ;  Hny.  Sim>.  C.  Sri.  Paiiers,  1H04,  10,  037. 

1878:  203,  RL<»M8TKAMn.  Tltanater  (Van  Sintihitid  jenite  nfigra  an- 
tniirkningar  rurande  dylika  mineraliers  uiidersnkaing. 

Fysingmf  .Sullhk.  i  Lund.  MiniieHknft,  1878,  38,  Na,  3,  1-41,  in  aep. 
hIkIi*.  ;  GeoU  Foren,  Forli,  lS7S-l.H7!l,  4,:I50;  Ofv,  K.Sv.V«t.  Akafl. 
forU,  1870,  36,  No,  2,  48;  Ztsrhr.  Kryf^t,  1880,  4,  o20-n2o  ;  Jab. 
r^in.  CheiTK,  1870.  100;  Ber.,  1870,  12,  1721-l72:i/#;  Min.  Ptjtr. 
Milth.,  1880,  [2J,  3.  45:^454;  Clieni.  Centrbl.,  18?i,  n^i'i;  Jsb. 
Chern,,  1870,  1237;  1880,  1477,  1478, 

1878:  204.     [)a«our.    Sur  la  Freyalitn, 

Bnll.  m>L\  rrHr»o,  iiiia.,  1.H7H,  1,  :)3-35 ;  Zts<-hr.  Kry»l,  1870,  3,  037-(i:J8  ; 
Min.  Petr,  Mitth.,  1870,  (2),  2,  437-438;  Dana's  Min,,  1874,  5th  ed,^ 
Apj»einlix  111,48;  lti\ininel8lK>i*ij*8Min,  Chein.,  1886,  Ergiiax,,  1, 10»i ; 
Jnh.  Chem,,  1870,  1237, 

1878 :  205.    Smith.     Note  au  sujet  ile  Fel^un^nt  at*pel<^  mosamlrum. 

a  R.,  1878,  87,  831-834;  Smith,  OHr,  liesenrrhes,  330-3:)3;  Jsb. 
Chem..  187*ii.  2(i2;  Roy,  So*:*.  C,  S.-i.  Papurs,  180fJ,  11,  438. 
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1878:  206v     DiiLAFthNTAiNE,    Sur  le  decipium,  mt^tal   nouveau   df  la 
samarsjkite, 

C.  R,  1878,  87,  (532-^334;  Cbem.  News,  187H,  38,  22:i  ;  J.  de  pbarm., 

1878,  28,  540-.142;  Jsb.  Cherih,  1878,  2o« ;  Beibl.  Ann,  tier  Pbys., 

1879,  3,   197;  Chtjin.  Centrbl.,  1878,  9,   801-S0-' ;    Ber,  lS7i^  12, 
364a;  Roy.  Soc  C,  Sd.  Paiwra,  1891,  t,  666* 

1878:  207,     Delafoktaink.     Le  didynie  Je  la  cerite  est  [iroUablement 
uh  melange  de  pUis^ieiirs  corps. 

C.  R-.  IS7S,  87,  r>:H-«>}5;  Cbem.  News,  1878,38,  23^1;  Beibl.  Ann.  der 
Pbyg.,  I87t>,  3,  107-19S;  Chem.  Centrbl.,  1878,  802;  Jab.  Cbem., 

1878,  259-2^ 

1879:  208.     Nit^oN.    Oni  Scandium,  en  ny  jordnietalL 

5f\'.  K.  S\%  Vet.  Akad.  Forh.,  1879, 36,  No.  3,  2,  47^1 ;  C  R.,  l^7S\  88, 
r)45-ft48:  BeibL  Ann.  der  PbvH.,  I87l>.  3,  297.  359.  377,  766;  Chem. 
Centrbl.,   18?J,  10,  355-356;  Ber,  1879,  12,  554-557;  Jsb.  Cbem., 

1879.  242^244  ;  Roy.  Soc.  C.  Sci.  Papeis,  1894,  10,  929. 

1879:  209.    Souet.    8ur  la  fhioresceiice  de8  sels  dea  m*'Uux  terreiix. 

C,  R..  1S79,  1077-10711;  Ber,,  1879,  2078;  Chvm.  News,  1879,  39,  262  ; 
Beibl.  Ann.  der  Pbys^  1879,  3,  620;  Jsb.  Cbem.,  1879.  149-150. 

1879:  210.    Ruxh>m>h  IIkhmanx.     Nekrolog. 

Bnll  soc.  imp.  Mogeou.  1S79,  54,  No.  3,  159-182;  Roy.  Js(>c.  C.  Sci. 
Papen*,  1894,  10,  204. 

1879:  211.    Caknblley,     Influence  of  Atomic  WeighU, 

Pbil.  Mag.,  1879.  8,:ia^-324,  368-381,  461-476;  Cli4>ni.  News.  1879,  3d, 
281-282;  Cbem.  Centrlil.,  1879,593;  Jfib.  Clieuj.,  1879,  17-18;  Roy. 
Soc.  C,  8ci.  Papere,  1891,  9.  447. 

18€S0:  212.  Caknellky.  Mendelejeff'ftj  period ic  law  and  tbt;  riuignetic 
propertiea  of  the  elements. 

.L  Cbem.  Boc.  Uind.,  1880,  38,  206;  Cbeiu.  News,  1H79.  40,  183-184; 
Chem.  Ctmtrbl.  1879,  10.  769;  Ber..  1879,  12,  I95»-19HI  ;  Jab. 
Clu-UL.  1H7'J,  18-19  ;  Roy.  Soc.  C.  Sci.  Papert*,  1891,  9,  447. 

188U;  213-     Nji«s<jn.     Otn  ytterbiiinis  atomvij^t. 

Ofv.  K.  Sv.  Vet.  Akfti!.  fiirh.,  lSSt1,37,  No.  6,  2,  3-13;  C.  R.,  1880,  91, 
56-59;  Ber.,  1880,  13,  1430-1438^ ;  Cbt-m.  Centrbl.,  1880,  bi^:^ ; 
BeiViL  Ann.  der  Piiya.,  1880,  4,  573.  626,  633;  Roy.  Soc.  i\  Sa. 
Pn[»er¥«,  1S94,  10,  929. 

188U:  214.  Uicckkh.  The  ConstivuUs  of  Nature,  1880,  part  4,  Atomic 
Weight  DeterniinHtiun:^.  A  Digest  of  tho  Investigations  published 
since  1?S14,  pp.  152, 

Siuitbsoniari  Misc.  Coll..  1883,  27;  **Tburiiiiii;'  120-122. 

1880:  215.     Clarke.     S[>e€iiic  Gravity  Determinations. 

Am.  Cbem,  J..  1880-1881,  2,  174-175;  Ber.,  1879,  12,  1398-139»;  Jsb. 
Chem.,  1879.  :iO-3I ;  lioy.  Sue.  C.  8fi.  ra]>er8,  1891,  9,  526. 
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1880:  216,     Djclafowtaink.    Sur  le  d^cipuim  et  sea  principHUx  com- 

Ardi.  8Ci.  pbye,,  IftHO,  3,  250-2m);  Jeb.  Q\wm..  ISSO,  2l*8-*>lHh  Roy. 
Hoc  a  8ci,  Paiwrp.  18111,  9,  mi 

1 88<1 :  217.  HciRhrr.  ReelitTchcs  t^iir  FuhBtjri  jtioii  de8  rayons  ultra- violetn 
par  diverses  substancea  (3d  memoire  l 

Arch.  ecK  phya.,  18S0  [3].  4>  2m-292,377-3tK>;  BeiliU  Aim.der  Thys., 
1881),  4,  604,  845;  Jsb.  Chem,»  1880,  214, 

1880:218.  NiLsoN  and  Pettkrson.  Oiti  de  siillsynUi  jurdart^rnas  och 
deni8  sulfate  niolekylarvarme  och-volym. 

Ofv.  K.  8\%  Vet.  Akad,  FOrh.,  Ls.sO,  37,  No.  1,  1  ;  No.  6.  L\  45^52; 
Roy.  Soc.  Lond.  Proc.»  1S81,  31,  45-51;  J.  Cliem.  Soc.  bjiicl.,  1880, 
38,  g38-S39;  C.  R.,  1880,  91,  232-236;  Chem.  News.  1880,  42,  IH)- 
120;  ]881»43,  17-10;  Lee  Mondei*,  lH8;i  [3],  414;  BeibL  Ann.  der 
Phys,,  1880,  4.  ri74,  *i2fj,  G:i5-f>3G;  Cliem.  C4?iitrbL.  1880,  11,  (^!2: 
Ber.,  IHHO,  13,  145*>-U*>i;  1881,  14,  :^i4 ;  Jeb.  Cbeni.,  188U,  237- 
238;  Roy,  Soc".  C,  Sci.  Papers,  181*4,  10,  «J30,  1048. 

1^$8U:  2111.     Meveh.     Zur  (ieschichte  der  periodischen  atomiatik. 

Ber.,l880,13,2al)-*J<i5.204:i-2W4;  Cbeu*.  N>W8JHS(1,41,  2n:i;  J.Cheni. 
Soc.  Lond.,  1881,  40,  1.3S;  Chein.  Cutilrbl.,  1880,  IU4;  Jsb,  Cliem., 
1880,  3. 

1880:  212Ut  MKM>ELE.»Efcw.  La  hn  periodique  des  *51enients  rhiinique}^. 
MoniL  Sci.  (iueBiievill*^,  187*^  21,  6hU,  (Uil-737  ;  Cheiik  News,  I87t>,  40, 
23I-2,T2.  24:^-244,  255-250,  207-268,  271V2S0,  21)l-2i^»2,  303^304  ;  Clicm. 
News,  1880,  41,  2-3,  27-28,  3iM0,  411-50,  01-^2,  71-72,  8:}-84,03-1J4. 
10^108,  113-114,  125-120;  J.  Chem.  Soc.  I^iid.,  1881,  40,  13S; 
Cheiii.  Ceiitrbl.,  1880,  801  ;  ReibL  Aim.  der  Fbys..  lasi,  5,  4;  Ber., 
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Centrbb,  1883,  14,  2W;  Jsb.  Chem.,  1883.  1,  318^19;  Roy.  Soc.  C. 
Soi  Papers,  1896,  11,  743. 
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73^81 ;  Ber,  1883,  16,  1885-1886,  ISSri.  188*>-18H7  ;  1885,  515-516  R. ; 
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Load.,  1883,  362-370;  C.  R.,  ISS:),  97,  94-^)6;  Chem.  NewB.  1883, 
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Pbit,  Tranfi.  Roy.  Soc,  1883,  174,  pU  HI,  891-918;  Cbem.  News. 
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as!  a  FanctioQ  of  tbe  Atooiie  We%hts  of  their  constituent  Elemet) 
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PbiL  Mag,,  ISM,  (5),  18,  li>4-200:  Joar.  Phys..  1884,  3,  4ti8 ;  1885.  4, 
473;  Ber.,  1S84,  17,  2287-22*.) I  ;  Cbem.   News,   1 884,   50,  242-243 
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I 

m. 

I 

'M 

!75 
in, 

[0. 

I- 


T?fT)EX   Tf»   THE    LITKRATrRK   OF   THORITM. 


41 
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C.  R,  188*^,  100,  603-607;  Chem.  News,  1885,  51,  148;  Ber.,  1885, 
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lass,  532  Ref. ;  Cliem,  Ztg,,  1885,  9,2,  1206;  Chmu  News,  1885,  52^ 
106;  Chem.  C^ntrtil,  1885,  741;  Jeb.  Cbein,,  1885,46, 

1*555 :  279.     Eakins.     On  allaiiite  and  gadolinite. 

Proc,  Col.  SeL  Sot-..,  1885,  2,  32-:i'5;  Ztsclir,  Kryst,,  1886-1887,  12, 
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299;  Jsb.  Chem.,  1885.  530-537. 
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Geol.  Fiirea.  Forh.,  1884-1885,  Bd.  7,  No.  10,  (No.  94),  598-599; 
YABchr,  Kryet,  188*5,  10,  503-504;  WJO,  16,  462-467;  Jahrb.  Min., 
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1885:  285.  Gknth  and  Kehh,  The  Minerals  and  Mineral  Ix>calities  of 
North  Carolina. 

Geol.  af  N.  C.  1885.  voL  2,  chap.  1, 1-128, 

1885:286.  Haushofer,  Mikroscopisehe  Reaciionen.  Eine  Anleitung 
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News,  1886,  53, 24^248;  Ara,  Chem,  J.,  1885-1886.  7,  9^104  ;  Jsb. 
Chem.,  1885,  29-30;  1886.  42. 

1885:  288.    SdnERBAUM.    Om  dubbeloxalater  af  Platina. 
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1886,  50,532-^533;  Bull.  «o€.  chim.  Paris,  1886.  (2).  45.  188-193; 
Chem.  News,  iSKfi,  53,  114;  Ber,  1886,  W.  3.  203^204;  Chem, 
CentrbL,  1886,  230;  J&b.  diem.,  1886,  1604-1606. 

1886 :  289.  Hidden.  Contributions  to  Mineralogy  by  Wni .  Earl  Hidden, 
with  Crystallographic  Notes  by  A.  Des  Cloiseaux.  L  North  Caro- 
lina Mineral  Ijocalitiey. 

Am.  J.  St-i.,  1886  [3],  32,  204-211 ;  Jahrb.  Miii.,  1890,  71,  I,  219-221 
Ref. ;  Ztechr.  Kryst,  1886-1887,  12.  506-508;  BulK  see.  fran*;.  min., 
1886,  9,  313^14;  Jeb.  Chem.,  1886,  2239,  2257,  2258. 

1886 :  290.  Rammei^berg.  Ueber  die  chemische  Natur  des  Eudialyts. 
SitzutigBber  Konigl.  Akad.  d.  Wias.  Berlin,  1886,  1,  441-461 ;  Ztw^lir. 
deut.  jif^ol.  ^8.,  1886,  38,  497-506;  Ber.,  1887,  20.413-414  Ref.; 
Ztechr.  Kryst,  1887,  13,  B;ilt>~640 ;  Ramjiielsber^'s  ChemiBche  Ab- 
handliiiiK,  1«38-1888,  214-216;  Rainmelsber^^s  Min.  Chem.,  1895. 
ZweUesSuppl,  447-450;  Jsb.  Chem.,  1»8(>,  22112-2293. 

1886:  291.  Van  der  Plaats.  Essai  de  calcul  des  poids  atomiiiues  de 
M.  Stas. 

Ann.  chim.  phye.,  1886,  [6],  7.  499-533;  Reeneil  frav,  chim.  dee  Pay 
Baa.,  1886,  5,  12;M26;  Zt«chr,  anal  Chem.,  1887,  26,  275-276; 
Zt8chr,  anorjf.  Chem.,  1894,  5,  311  ;  Jahrb.  Erfin*!.,  1887,  26.  275- 
276;  Chem.  News,  1886.  54.  52-53,  66,  78-70;  Natnrw.  Rundschau, 
1886, 1,  202-203 ;  Chem.  Cenlrhl.,  I8S6. 561-^62 ;  Ber..  1886,  427  Ref, 
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1888:  292.     Trdcm?t  and  Ouvrakd.     Sur  quelqueB  phosjihates  tUmbles 
de  thorium  et  de  potassiuni  on  de  zircouiuiii  et  de  patassiuni, 

C.  R,,  18HH,  102,  1-122-1427  ;  Ber.,  1886,  19,  tm  Ref. ;  Ohetii.  CeiUrbl., 
188B,  594;  Jak  Oheuh,  1886,  453-*54. 

1886:  293,     RAMMKiJ=tBERG.     Uelier  einem  iieiien  Fidl  der  Isomorphie 
zwischeti  Uran  and  Thorium. 

Sitzungsber.  Koajj?!.  Akad.  d.  Wiss.  Berlitu  1886,  559,  603-r»06;  Riini- 
iiielsberg^s  Chenilaclje  Ablmiulhuig,  1838-1888,  2lft,  217;  Ztst^hr. 
Kryst.,  1888-1880,  15.  ft40-641  ;  Ber.,  1887.  20,  412  Hef.  ;  CMienu 
Ceiitrbl.,  1880,  873. 

204,  Report  of  Committek  consisting  of  Professor  Sir  IL  E. 
Roscoe,  Mr.  J.  N.  Lockyer,  Professors  Dewar,  Wolcott  Gi}>bg, 
Liveing»  Schuster,  and  W.  N.  Hartley,  Captain  Abney,  and  Dr. 
Mar&hall  Watt8  (Secretary),  appointed  for  the  purjiose  of  prepar- 
ing a  new  series  of  Wave-length  tallies  of  the  Spectra  of  the  Ele- 
ments and  Compounds, 

Brit.  A880C.  Ailv.Sci.,  1885,  288-322;  Um,  107-204;  BeibL  Ann.  der 
Phys..  1888,  193-194. 

295.     NoTK.     Minerals  containing  rare  earths. 
EiJg.  and  Min.  Jounml,  1SS6,  42,  24. 

1886:  296.     Carnelley.    Suggestions  as  to  the  Cause  of  the  Periodic 
I^w  and  the  Nature  of  the  Chemical  Elements* 

Cheni.  News,  188H,  53,  157-159,  109-172,  183-180;  Lk*r,  188r>,  19,281, 
523  Ref.;  Chera.  Centrbl.,  188<i,  3b4;  Jab.  CKem.,  1880,  KL 

1886:  297.    Mills*    On  the  numerics  of  the  elements,  part  II, 
Phil.  Mug.,  1886,  [5],  21,  151-157;  Jsb.  Client,  1S80,  42. 

298.  NordenskiOlo.  Ytterligare  iakttagelser  oni  Gadolinitjorden 
atumvigt. 

6fv.  K-  8v,  Vet.  Akad.  fiiih.,  1887.  No.  7.  J03-469;  C.  R.,  1880,  103, 
795-798;  Chem.  News,  1880,  54,  241-242;  Naturw.  Riiijdschau,  1887, 
2,12-13;  Ber.,  1887,5Ref,;  Cliem.  CeiitrbL,  l8S<i,  900;  Jf?l>.  Cht?aj., 

1886,  I,  57-^8. 

Crookes,    Genesis  of  the  Elements.     (A  Lecture  delivereil 
before  the  Royal  Institution  February  IS,  1.S87). 

Genesis  of  the  Klemente,  William  Crookes,  London,  1887;  Cheni. 
News.  1887,  55,  83-88,  95-9U;  Jab.  Clieui.,  1887,  5. 

1887:  3nO.    Troobt  and  Ouvhard.    Sur  quelquea  phosphates  doubles 
de  Ujorium  et  de  sodium  ou  de  zirconium  et  de  sodium. 

C.  R.,  1887,  105,  30-34;  Cbem.  News,  18H7,  56,  57;  Cbem.  Ceiitrld., 

1887,  1015;  Ben,  1887,  20,  534  Ref  ;  Jsb.  riuuxi.,  1887,  554-550. 

301.  Cbookes.  On  Radiant  Matter  spectroscopy  : — Examination 
of  the  Residual  Glow. 

Roy.  Soc.  I^iid.  Proc.,  1887,  42,  111-131;  Cliem.  News,  1887,  55, 
107-110,  119-121, 131-132;  Jsb.  Cbem.,  1887,  355-550, 
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1887 :  307 


302,  Brogger,      Forelabig   jueddeleke  om    miiieraierne 
sjdnorske  augit-og  nefelinsyeniters  grovkornige  gunge. 

GeoL  Foi^n.  forh.,  1887,  Bd.  9,  No.  4  (No.  109),  247-274;  Jahrb, 
1889,  70,  2,  432-440  Ref. ;  Zlsclir.  Kryst.,  1888-1889,  15,  1(JJ 
Chem.  CentrbL.  1890,  I,  6^^-700;  HainmelaheiysMiii.  Chem. 
Zweites  SuppL,  304-305. 

303.  W^fLLGERODT,     Die  Halogen iibertriin^er  in  den  natiirl 
Gruppt*n  und  den  Perioden  der  Eleniente. 

J.  pnikt  Chem.,  1887,  [2],  35,  391^00;  Chem.  Centrbl.,  1881 
Ber,,  1887,  312  Ref.  ;  Jab.  Chem.,  1887,  018-619; 

304,  Drkd(3E.     Gas  Lighting  by  incandescence, 
Amer.  8oc.  Mech.  Kng.,  1887, 8,  <56;^-€75;  J.  Gai?  L.,  1887, 50,  «»9i 

Engineering,  I^iulon,  1887,  44,  139,  4H9-170,  538-539: 

305.  KrDss  and  Nilsox,     Ueber  die  Danipfdichte  des  Tbaf 
chlorids, 

ZtBchr.  phyeikal.  Chem.,  1887,  1.  3OI-30«;  Ber,,  1887,  20,  4m 
Nftture,  1887,  36,  2bh;  Ztschr.  anal,  Cbetu,,  1888,  27,  19^;  ; 
Ann  der  Phys.,  1887,  ll,»>75-670;  58  Lit  Uebers;  Chem,  Cei 
1887,  tH7;  Jsb.  Chem.,  1887.  (i9-70. 

Kitu.«8  and  Nii^on.  Oin  thoriums  eqvivalent-ocb  atori 
Ofv.  K.  8v.  Vet,  Akad.  fTJrb.,  1887,  No.  5,  232,  251-2a5;  Ber,^ 
20,  1665-1576;  J.  anal.  Chem,,  1887,  339;  Beibl  Ann.  der  1 
1887,  11,  TiOLit.  Uebers;  Jahrb.  Min.,  ias9,69,  1,  394  Ref.  ;  C 
Ztg.,  1887,  740;  Zteehr.  anal.  Chem.,  1888,  27,  540;  Chem,  C«jiij 
1887,  977-978;  Jgb.  Chem..  1887,  5.5-58. 

KKUS.S  and  Nilson.     Om  jordartenui  och  niabsyraii; 
gusonit. 

Ofv.  K.  Sv.  Vet.  Aka<l.  furh.,  1887,  No.  5,  232,  267-286;  Ber.j 
20,  l67t>-imMl;  BeibL  Ann.  tier  Phys.,  1887,  11,  50  Lit  U\ 
Cliem.  CeiitrbL,  1887,  1018;  Ji<b.  Chem.,  1887,  57:>-578. 

308.  Kruss  and  Nii^son.    Studier  ofver  saliyynta  jordarteJ 
sorptionsspektra  och  koniponenter. 

Ofv.  K.  8v.  Vet.  AkaiL  fijrlL,  1887,  No.  6,  348,  301^04;  Ber. 
20,  2134-2171  ;  Chem.  Xew!*,  IH87,  56,  7+-77,  85-87, 135-137,  14 
154-I5l»,  105-167,  172-173;  Beihl  Auu.  der  Phy».,  1887,11.  70; 
63  LiL  FeljKjrs;  Chem.  Centrbl.,  18N7,llH8;  Jsh.  Chem.,  18H: 

309.  Bazabow,     t)ber  die  Atomgewicbte  der  Eleniente, 
Zlmrnal  rnssk.  fix.  khim.  ob&c,  1887,  19,01-73;    Ber..  1887,  20, 

192  Ref.:  Cbem.  CentibL,    1887,    18,  (inMi20;     Beibh  Ann 
Phys,,  1887,  11,  50  Lit.  Ueb^rfl. 

310.  Nn*soN  and  Pkttebson.     Ueber  einige  physikalischo 
stanten  des  Germaniums  und  Titans. 

Ztficlir.  pbyaikaL  Chem.,  1887,1,27-38;  Chem.  News..  1887,  5j 
187  ;  J.  Chem.  Sot\  Lond.,  1887,  52,  778;  Ber.,  1887,  20,  1 
Cbem.  Centrbl,  1887,  18,  329-330 ;  BeibL  Ann.  der  Phya.,  1 
229-230 ;  22  Lit  Ueber*. 
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1887:  811,     NoRDKNSKioLi).    Thorit  fran  tvk  nya  fyndorter  i  Norge. 

Geol  Furen,  Forh.,  1887,  Bel  9,  No.  1  (106),  2t>-28  ;  .Tahrb.  Min., 
18811;  69,  1,  306-397  Bef.  ;  Zteehr.  KryHt..  iaS8-1889,  15.  97-98; 
Chein.  Centrbl,  1891,  I,  61L 

1H87  :  312,     Troost  and  Ouvraho.     Sur  le8  silientes  de  Iborine, 

a  K.,  1H87»  105,  255-258  ;  Ber.»  1887,  20,534  K.  ;  ClH-ni.  Ni'w*8. 1887, 
56.  114;  Nuture.  1887,  36,360;  Cheni.  C^ntrbl..  1887,  1008  i  Jfib. 
Obem.,  1887.  556. 

1887:  31B.  BlomstrAxND.  Atialys  af  cer-och  ytterfosfater  fmn  Sodra 
Norge  ett  bidrag  till  fnigan  ora  dessa  raineraliers  keiniska 
byggnad. 

Geol  For«Q.  Furb,,  1887,  9.  No,  3,  (No.  109).  160-187;  Jabrb.  Min., 
1889,  70,  2,  44-46  Ref ;  ZtBchr.  Kryet,  1888-1889,  15,  99-103; 
Chein.  Ontrbl,  I887»  934;  Rammelsberg'a  Min.  Obem.,  1895. 
Zwettea  Suppl,  134-137,  137-138. 

1887:  314.  Aueh  von  Welsbach.  The  Chemistry  of  the  Welsbach 
light 

Induitries,  1887,  2.  I,  493;  J.  Gaa,  L.,  1887,  49,  959. 

1888:  315.  Clarke.  The  Constants  of  Nature.  Part  I  (new  edition), 
1888,  pp,  420. 

Smithsonian  Miec,  Coll..  1S88>  vol.  32;  Sp.  Grav.  aolidH  and  liquids. 
Tborium  and  ita  compounds,  pp.  6,  48,  58,  88,  100,  116,  118,  133, 
144.  36L 

1888 :  316,    Pkn field  and  Spekry.    Monazite  from  Alexander  Co.,  N.  C. 
Am.  J.  ScL,  1888,  [3],  36,  317-331;  Zt^br.  Kryst.,  1889-1890,  17, 
407;  Jabrb.  Min.,  1891,  74.  2,  241-245  Ret  ;  Bull,  eoc,  fran^r.  min,. 
1889,  12.  502-505;  Cbeni.  Centrbl.,  1888,  1583-1585, 

(:  S17.     NoTK*     Extentled  use  of  some  of  the  rarer  mineral s. 
Eng.  and  Min.  Jour.,  1888,  46.  1-2. 

1887-1888:  318.  Blomstrand.  Till  fragan  om  gadolinitjordeiia  atom- 
vigt  och  gadolinitena  sainmansattniug. 

Acta  UniveraiUtifl.  Lund.,  1887-1888.  24,  2,  3,  1^26 j  Zt«cbr.  Kry«t., 
1892,  20,  366-367;  8,  uf  M.  Qnar.,  1892,  15,  168;  Rammelsberg'a 
Min.  Cbem..  1895,  Zweitea  HnppL,  272-276. 

1888:  319,  KlCss.  Zur  keiintnins  der  unterschwefelsauren  aalzen. 
I  and  XL 

Dissertation  Berlin  14/j,  [7/i]!,  II,  Cbem.  Inst.  d.  Univ. ;  Ann.  Cbem, 
Liebiff.  1888,  246.  I79'220,  284-306;  Cbem.  Centrbl,  1888,  215-216, 
1021. 1151-1152 ;  Ber..  1888. 592-594  Ref. ;  Jab.  Cbem.,  1888,  477-485. 

1888:  320.     Hillkbrand.     Umninite. 

Am.  J,  Sci,  1888,  [3],  36,  2i*5;  Jabrb.  Min.,  1891,74,  2,44  Ret; 

Ztscbr.  Kryst,  1889-1890,  17,  404. 
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1888:  321.     PETERSsKtN.    Analyser  afgadolinit  och  homilit. 

Ofv.  K^  8v,  Vet.  Akad.  Forh..  1888,  No.  3,  179-1S6;  Jabrb.  Win,, 
I80J,  I,  372-374  Ref  ;  Ber.,  1888,  569  Ref. ;  Jeb.  Oheiit.,  1888,  571, 

1888 :  322.     Meyer.     (Varioii^i  properties  of  Thorium  and  its  salts.) 

Lothar  Meyer,  Modern  Theories  of  Chemistry,  1888,  5tli  edition  (En- 
glish tmnsl.) ;  Spet!.  iiejit,  p.  75;  Atomic  Wts,,  p. 89, 90,  120,  123-168. 

1888:  323.    Dixon.    *Monazite  analysis," 

Liversiiljw^,  The  Minerals  of  New  South  Wale*,  1888,  3d  ed.,  (>p.  326; 
RiirameiaberxB  Min.  Clieni.,  1895,  Zweitea  Suppl.,  134-135. 

1888:  324.  Hiddkn  and  Mackixtosh.  Oti  a  new  Thorium  mineral, 
Auerlite. 

Am.  J.  ScL,  1888,  (3),  »6,  401-4^3;  Jahrb.  ?^Iin.,  1891,  74,  2,  240  Ref. ; 
Zt«elir,  Kryat,  188}^I889,  15,  2aV297;  Bull.  soc.  fran^.  mtn.,  1889» 
12,  505-,500;  1890,  13,  401;  Chem.  News,  1889,  59;  67-(>8;  Ber., 
1889,  227  Ref, ;  S.  of  M.  Quar,,  1891,  12,  259;  Chem.  Centrbl,  1889, 
I,  139;  1890,  I,  337;  Etarnmebberg's  Miii.  Cheni.,  1895,  Zweitea 
SnppK,  457;  Jsb.  Chem.,  1888,  637-638. 

1889:  325.  Hidden  and  MACKfNXosH.  A  description  of  several  Yttria 
and  Thoria  Minerals  from  Llano  county,  Texas. 

Aid  J.  Sci.,  1889.  [3],  38,  474-48«;  Ztarhr.  Kryst.,  1891,  It,  88-93; 
Chein.  News,  1890,  7-9,  IS- 20;  Jahrb.  Min.,  1893,  77,  1,  256-259 
R(^f,  ;  Bull.  soc.  fran<;.  min.,  1890,  13,  :i83-38<> ;  Ber,,  1890.  321-322 
Kef. :  Ran  im  el  8  berg's  Mia,  Chem.,  1895,  Zweites  Sup  pi. ,  07-74,  IGo- 
166,  454  ;  Chem.  CentrbL,  1890. 1,  281-283  ;  S,  of  M.  qimn,  18tJ0,  11, 
177,  178,  179,  180, 181 ;  1891,  12,  259 ;  1893. 14,  329. 

1889:  32t>.     Hillkbrand.     Notea  on  the  com  position  of  Uniuinite* 

Am.  J.  8cl.,  1889,  [3],  38.  329;  Jahrb.  Min..  1893,  77.  1.  478  Ri-f,  ; 
Chem.  Centrbb,  1890,  I,  336;  .S.  uf  M.  Quar.,  1890,  11,  83, 

1889 :  327.  Troost  and  Ou vhard,  8ur  quelques  phosphates  et  quelques 
silicates  de  thoriiie  et  8ur  les  composes  correspondaiits  de  la 
zircone. 

Ann.  ^'bim.  phys.,  1889,  {6),  17,  227-245;  Chem.  Centrbl.,  1889,  20; 
Jab.  Chem.,  1889,  561-562. 

1889  :  328.  Crookks.  Recent  reaearclies  on  tlie  Rare  Earths  as  inter- 
preted by  the  Spectroscope, 

J.  Chem,  8oc.  Loud.,  1889.  55,  25.5-285;  Chem.  Soe.  l.oiul.  Froc., 
1889,  5.  No.  65,  57-62;  Nature,  1888-1889,  3t,  537-543;  Chem. 
News,  1889.  60,  27-30,39-41.,  51-53,  63-66;  Chem.  Centrbl,  1889,  1, 
742-743  ;  1889,  II,  20;  J»b.  Chem.,  1889,  315-316,  2393. 

1889:  329.     Editorial.     Ueber  die  Entv%tehung  dor  Eleoiente. 
Jahrb.  Erflnd.,  1889,  252-266. 

1889 :  330.     Mendkleeff.    The  Periodic  Law  of  the  Chemical  Elements. 

J.  Chem.  Soc.   I^nd.,   1889,  55,  634-a56,  with   table;   Chem.  Soc, 

Lonih  Proc,  1889,  5,  No.  69,  92;    1889,  5,  No.  70.  93;  Mendel^ff] 

PrincjpleB  of  Chemistry,  1897,  Oil)  ed,,  vol.  2,  Appendix  2,  pp.  471- 

490. 
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,1889:  SSL    BftAUNRrt.     Experimental  Researehe-s  on  the  Periodic  I^w. 
Part  I, 

J.  Cbem,  ScK.-.  Lond.,  1889.  55,:iS2-4tL 

1S89*  332.     Bkttknuorff.     Studien  iiber  die  Erdeu  der  Cerium-und 
Yttrium-Gmppe.     I,  li,  IfL 

Ann.  cheni.  Liebig,  188t»,  256,  150-170;  IS1H»263,  164-174;  181^2,270, 
37tKl.S3;  Clipm,  Centrhl.»  1890,  61,  I,  707;  1891,  *i2,  II,  247-248; 
1892,  63,  ir,  :^93-394:  Bulk  soc.  ehiiii.  Fwria,  IH90,  (3),  4,  60^670; 
1892,  (3),  8,290;  1S93,  (3),  10,  771  ;  J.  Cliem.  SfM\  I^nd,,  1890,  SB, 
851-8.12;  1891,  60,  984-9SH :  1892,  62.  14(X1-140I  ;  Cheni.  News, 
1891,  63.  15S*-lO0,  172-173,  180-181;  1892.  66,307,  32U-:i21  ;  Zticlir. 
anort^rtii.  rlieiu.,  1893,  3,  334-335;  Ber..  1890,  23.  226-227  ReT  ; 
1891,  440  Kef. ;  1892,  7i55  Ref. ;  Jab.  Vhetn.,  1S90,  I,  549-553;  1890, 
I,  50S-504  ;  1892,  I,  716-719- 

533,     NoTBS  BY  P.  G.  Baker.     Tlioriuni  clduride. 
Am.  Chem.  J.,  1880,  11,  138. 

11589:  334.    Gknth.     Contrihutiony  to  Mineralogy.     No.  44.     Moimzite. 

Am.  J.  ScL,  1889,  (3),  38,  198-203;  Jahrb.  Min.,  1893,  77,  StU  Ref.  ; 

Ztechr.    Kryst..   1891,  19,  8(5-88;    Min.    Majr.,   1890-1891,  9,  248; 

Bull.  BOO.  fran9.  m»n.,  189tt.  13.  381 ;  Cbem,  Centrbb,  1H90,  I,  279- 

280;  Rammebber^'s  Miu.  Cbem.,  1895,  Zweites  SuppL,  134-137. 

1889:  335.     Joiinssox.      Ueber   eiJii^^je   Phosphate   von  inehrvverthigeii 
Metallen. 

Ber,  1889»  22,976-980;  Cbem.  OentrbL,  1889,  1,807;  Jab.  Chem., 
1889,415^10. 

.1889:  336.     B»x)Mstrand.     Oin  migra  sveiiska  monaziter. 

Geol.  Foren.  FOrb.,  1889,  BiL  11,  No.  6,  (No.  125),  371^388,  Jahrb. 
Min..  1892,  75.  I.  45^17  Ref.  ;  Zt^cbr.  KrysL,  1891,  19,  100;  Ram- 
melal>erK'8  Min.  Cht*m.,  1895,  Zweites  Sup[»].,  134-137;  S.  of  M. 
Quar.,  1891.  12,  :ii4. 

337.     PirrEUsso.v.     Studier  ufver  gadolinit. 

Geol.  Furen.  Forb.,  1890,  Bd.  12,  No,  4  (Nn,  130 1,  275-347  ;  Iimugnral 
Diseertation  der  UtiivtirHitiU  Upt^ahi,  1B9C);  Ztacbr.  Kryst.,  1892,  20. 
37&-382;  Jabrb.Min.,  1893,77,  I,  240-24<l  Ret ;  S.  of  M.  Quar,  1^92, 
15,  liiS;  RammelHbtjrg^a  Jlin.  Cbem.,  1895,  Zweit«8Suppl/272'276. 

ItoO:  338.     BboMSTUA.SD.     Oni  ino!ta?:iten  fnin  Ural. 

Acta  Univeraitatia  Umd.,  IS88-1889,  Bd,  25,  4,  l-Il ;  J.  pnikt.  Cbem., 
1890,  II.  8.  41,  206^277;  Zts<?hr.  Kryfit.»  1892,  20,  307-3 6H ;  Jabrb. 
Min.,  1892,75,  44-45  Ref.;  Bi^r..  1890,  323  Ret  ;  Cbem.  Centrbl., 
1890, 1.  871-872;  S.  of  M.  Qnar.,  IHUlf,  15,  171 ;  Kamiui^lBbeig's  Miii. 
Cbem.,  1895,  Zweitea  Siip|il.,  134-137;  Jsl*.  (niern.,  1890,  603-4305. 

1890:  339*     Bhocjger.      Die  Mineraliera  der  Syenitpegmatitgiinge   der 
siidnorwegiHcbeii  Augitund  Neplielin.syeint. 

Geol.  Foren.  Forh.,  1891,  Bd.  13,  No.  2,  (No.  135j,  128-131  ;  Ztachr. 
Kryflt,,  1890,  16,  l-2:i5  and  1-658,  niit  21*  Tafeln.  ;  Cheui.  Centrbl, 
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1890,  61,  2,  408-41H,  45<i-462;  Jiihrb.  Min.,  1S92,  75,  1.  23 
296-307  Ret ;  a  of  M.  Qiiar,,  ISUI,  12,  70;  RHiuinelsberg' 
Chem..  1895,  Zweitea  Stjppl.,  1:^7-138,  1M>-Igl,  303-304,  Jitf 
3a>-306.  mi,  445,  445-44H,  453,  455. 

1890:  340.     HiLLKBHAND,     Analyses  of  Sanmrskite?  and  an  ill-d< 
Zirconium  mineral. 

Bull.  U.  S.  Geo!.  Survey,  18St»-lSt»0»  55,  4*V-52 ;  Proc,  Col.  SctJ 
188S>-1890,  3,  38-47  ;  Jahrb.  Mm.,  \mh  74,  2,  38-40  Ref.  ; 
Kryst,    ISdh   19t  a:t8-640;    Rammelsberg^s   Mm.    Cheni. 
Zweitea  Suj>ppl.,  Iii7-1(>8, 

1890"  341.     HiLLKBRAND.    On  the  occurrence  of  Nitrogen  in  Uran 
and  on  the  composition  of  Uraninite  in  general. 

Bull.  U.  S.  GeoU  Survey,  1891,  78,  43-79;  Am.  J,  8ci.,  1890,  [^1 
384-394  ;  €:hem.  News,  1891,  64,  221-222,  230-2^'^.  244-247,  255 
279-281,  290-293,  302-304  ;  Berg.  u.  Ff.  Zt^.,  1891,  50,  u.  s.  45 
Cliem.  Ztg.,  Repert.  1890,  14.  344;  Ztsclir.  Kry>^L,  1R92,  20, 
484  ;  Giorn.  Mill  ,  1890,  1,  337;  8.  of  M.  Quar.,  1891,  12, 173; 
niel»berg*BMiu.  Chem.,  1895,  Zweitea  SuppL,  67-74  ;  Chem.Cei 
1890,  61,  2,  968^970;  Jsb.  CJ^em.,  1891,  419-420. 

1890:  342.    Demar<;ay.     Lea  terres  raree. 
Revue  Gen.  dea  Set.,  1890,  396-402. 

1890:  343.     Eakins.     Analysis  of  Gadolinite. 

Bull.  U.  8,  GeoL  Survey,  1890,  64,  40;  Ztecbr.  Kryst.,  1891. 1 
89;  1892,  20,  49^-500;  Chem.  Newa,  1893,  67,  79. 

1890:  344.     HtoDEN  and  Mackintosh.     On  the  occurrence  of  Polyi 
or  of  an  allied  species  in  both  North  and  South  Carolina. 

Am.  J,  Sci.,  1890,  [3],  35,  :J02-306;  Bull.  e<K\  fnm^.  miu.,  18« 
393;  Giorn.  Miii.,  1890,  I,  184,  333;  Chem.  Ceiitrbl,  1890,  H, 
262;  Rammebberg's  Min,  Chem.,  1895,  Zweites  SoppL,  177-17 

1890:  345.     Ge  nt      Allanite.  j 

Am.  J.  Sei,,  1890,  [3],  40,  118;  Jahrb.  Min.,  1893,  2,  459-461  1 

Zt^'t:hr.  Kryflt ,  1892,  20,  472-475  ;  Chem.  Centrbl ,  1890,  II,  462- 

RamuielBberK's  Min.  Cheru.,  181*5,  Zweites  SuppL,  255-256. 

1890  ■  346.  Bakhuis  Roozeboom.  8ur  Len  Relations  entre  le  srf 
thori(|ue  anhydre  et  8es  hydrates,  ut  aur  les  phfenomenes  d( 
lentissement  dans  Thydratation  et  la  d^ishydratation  de  ce 

HollamlBche  maatscliappij  der  wetenst'happen  te  Haarlem;  Arj 
iit^erlanrlaises  des  wdeut-es  exactes  et  nalurelles,  18tK),  24,  233 
Etachr.  ]4iyaikal  Cbem,,  18S}l-18m),  5,  198-216;  Chem.  New% 
273;  OstwaM,  Ou  Solutitjiis,  p|>,  75-77;  Chem.  CeutrbL,  1 
990;  Jsb.  Chem.,  1890,  I,  230-231. 

1891 :  347.    Clarkk.    Table  of  atomic  weights,  issued  December 
Ciiem.  News,  1891,  63,  76-77;  Ztschr.  physikal  Chem..  1891, 
236;  Fortsehr.  Pbys.,  1891,  47,  1-2,  6tMJ7 ;  J,  anal.  Chem. 
54-55;  Jeb.  Chem.,  1891,  79. 
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1891 :  348.  Eakins.  New  analyses  of  Astrophyllite  and  Tschefi'kinite. 
Ara,  J,  Soi.,  mn,  [3],  42,  lU-ZH;  S.  of  M.  Qimr,  ISlil,  12,  360; 
Jahrh.  Min.,  lHtl4, 1,  5(J-57  Ref. ;  Bull.  U.  S.  Ge<jL  Survey,  1892-1893, 
90,  41-44  ;  Zt^rlin  KryaU,  189:5,  22,  55^V500;  Bull,  soc-  fnint;.  uiin., 
1S94,17,  08;  Chem.CentrbL,  !891,II,  561-.363;  liamiiielsljerg'sMiu. 
Chem,  1896,  Zweites  Supply  440, 

S49.     Behrens.     Essai  trune  methode  d'analyse  qualitative  mi- 
crochimique, 

Ann.  (ie  T Scole  polyt,  de  Delft.  1891,  6.  82-176;  Ztschr  anaLChenu, 
1891,  30 ,125-174  rChein,  News  1891,  64,  5-6,  32,  40-41,  52 -,^3,  64-ft5, 
_  76-77,   110-112.  123-1  ?4,   149-150,   159-160,   173-175,  183-185;  1H!!0, 

63.  2{n,  303-304  ;  Bull.  Socr.  C!nm.  Piii'i.4,  1892,  8.  1032-U}35  ;  Cheui. 
Ztg,,  ReperL  1891,  15,  140-141 ;  JfthrlhMin,,  Beiliige  Batui,  1891,  7, 
435-t70;  Ber,,  1891,  5S8-.5S9  Ref,  ;  Chem.  CentrbL,  1891,1,  804-806; 
1891,  II,  277;  Jsb.  Chem.,  1891,  2^84. 

1891  :  350,     Hakt,     The  Welabach  Incandescent  Light, 
J.  anal.  Chem.,  1891,  41-43. 

1891:  351.     Hidden  and  Mackintosh,    Supplementary  notice  on  the 
Polycra«e  of  North  and  South  Caralina. 

Am.  J.  fki,,  1891.  41,  423^25;  Ztac-hr,  Kryst.  !803,  22,  418-419; 
Giorn.  min.,  1891,  2,  159;  Bull.  aoc.  fran^.  min.,  1894,  17,  Sb; 
Chem.  Ceulrhi,  1891,  II,  77;  Ranimelaberg's  Min.  Chera,,  1895, 
Zweitea  Supph,  177-178. 

1S91 :  352,     Hidden.     Preliminary  notice  of  a  new  yttnum-silicate. 

Am,  J.  8cL,  1891,  42,  43CM31 ;  S.  of  M.  Quar.,  1892,  13,  264  ;  Chem. 
a?ntrbl,  1892,  II,  752. 

l^ilU:  363*    HiDDKiV  and  Mackintosh.     Auerlite. 

Am.  J.  8d.,  1891,41,  438;  Ztachr.  Kryst,  1893,  22,  419-420;  Ram- 
meM>erg'8  Min,  Chem.,  1895,  Zweites  SuppL,  457. 

1891 :  354.     Hidd^:n.     Orangeite. 

Am,  J,  ScL,  1891,  41,  439;  ZUchr.  Kryat.,  1893,  22,  420-421  ;  Ranv 
mel8ber>f's  Min,  Chem.,  1895,  Zweites  iSupph,  453. 

ISOl :  3.S5.     Editoriau     On  the  uran^eite  from  I^ndhu,  Norway* 

Am.  J,  StiL,  1891,  41,  440;  8.  of  M,  Quai\,  1891,  12,  3H0 ;  1892,  13. 
266-26f5;  Chem.  C^eutibl,  1891,  II,  78. 

1891:  356.     Gknth,    The  Minerals  of  North  Cai-olina, 

Bull.  U.  S.  Geijl.  Survey,  1891,  74,  13-119;  Jahrh  Mhu,  1893,  77,  1, 
2(jl  Ref. 

1891 :  357.    Winkler.     U«ber  die  Reduction  von  Sauerstoff  verhindun- 
gen  durcli  Maj^neHium.     (V.  Abhandlong), 

Ber,  1891,  87a-8W>;  Chenu  CViitrbl.,  1891,  I,  911-913;  Jab.  Chem., 
1891,  494-499, 
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1891 :  358.     Bkauneu.     Ueber  daa  Atoragewicht  des  Tjauthans. 

Ber.,  I8f»l,  24,  132S-1331i  J.  Chem.  Sw.  r.ond.,  1S91,  60,  881-882; 
Cheoi.  Centrbl.,  1891,  149-150;  JbK  Cliem.,  1891,  84-^5, 

1891 :  359.     Nobdenskiold.     Yiterligare  om  Qadolinit-jordens  moleky- 
larvigL 

Bihang,  till.  K.  Sv.  Vet.  Akad,  HandL,  1891-1802. 17,  Af.i.  II,  No.  1, 
4,  26. 

1891:  360.     MacKean.    Incandescent  Gas-lighting. 

J.  8oc.  Cheiih  lud.,  1891,  li»r>-201  ;  Am.  Gaa  Liglil  J.,  1891,  54,  367- 
3tJS,  744-745 ;  J.  Gas  L.,  189 1 ,  57,  345-:ur* ;  Ber.,  1891 ,  522  Kef. ;  Jsb. 
Chem.,  1891.2789. 

1891 :  36L     Walkkr.     On  the  penodic  tabiilHtion  of  the  Elements. 

Chem.  Newsp  1891,  63,  251-253  ;  Ber.,  1891,702  Kef. ,  Chem,  Ceatrbl., 
1891,8;  Jsb.  ClietiL,  imh  90-92. 

1891 :  362.    KrDss.    Beitrage  zur  Chemie  des  Erbiuma  und  Did}^ms. 

Ann.  chem,  (Liebiff),  1H9U  265,  1-27,  1  Mitt!j. ;  Glmm.  News,  1891, 
64,  ti5-(>(>»  7*>-77,  99-101.  12Q-I2I  ;  ,L  Cliem.  S(m%  iMmL,  1891,  60, 
1424-1420;  Ber..  1H91,  790-701  Ret ;  Cheiu.  CeiitrbL,  1891,  U,  647- 
648;  Jsb.  Chem,,  1891,  505-f»09. 

1891 :  363.     HAirrNGER.    tJber  die  EmiBHioiisspectra  des  Neodyni-uud 
Praseodytnoxydes  und  iiher  neodymhaltende  Lenchtsteine. 

Monatali.  Chem.,  \m[,  12,  :W2-3^>7 ;  Chem.  CeiitrbL,  1891,  62.  2,  791- 
792;  Beiv  IS91,  8Vr2  Ret ;  Bull  soc.  chiin.  Faii«,  1892,  B,  407-40S, 

1891:  364.     Hillebrand.     New  aualynes  of  Uranhiite. 

Am.  J.  Sei,  1891,  (3),  42,  :]90-39;^ ;  Hull.  U.  8.  GeoL  Survey,  1892- 
18L»3,  BO,  22-25  ;  Bei'if.  u,  H.  Ztg.,  1892,  51,  n.  b.  46,  22;  S.  of  M. 
Quar.,  1892,  13,  2«i5:  Clieui.  C^JutrhL,  1892,  II,  751-752;  Ztachr. 
KryBt,  1893,  22,  569-571;  Giom.  min..  1891,  II,  316;  Bull  mc. 
frang.  nun.,  1S94,  17^  101  ;  R4iiiiiiielal>erji'*i  Mm.  Chem.,  1895, 
Zweites  Sr»i>i>l,  67-74, 

1892-1894:  36;5.     Ciiioa.     Fer^usonite  from  Ceylon. 

Min.  Mag.,  1892-1894,  10,  234-238;  Giom.  miu.,  1893,  4,  l^OO;  Ram- 
luelsberg'a  MiluCbetrt.,  1895,  Zweitee  Suppl,  165-^106. 

1892:  36G.     Hillebrano  and  Melville.     On  the  Isomorpliism  and 
Com  position  uf  Thorium  and  Uranaue  8nl[*bates. 

Am.  Chem.  J.,  1892, 14,  1-9  ;  Bull  U.  8.  GeoL  Survey,  1892-1593,  90, 
26-33;  Chem.  News,  1892,  65,  230-232;  Ztachr.  anor^au.  Cheui  , 
1892,  I,  251  ;  Zb*chr  Kryst.,  1894,  23,  015;  Chem.  CentrbL,  1892. 1, 
554-555;  Bwll,  aoc.  diiiu.  Paria,  1893,  [3],  10,  ti59-660;  Fortechr, 
Phys.,  1893,49'-*,  282  ;  Ber,  1892, 408  Ref. ;  Jsb.  Chem.,  1892,  21-23. 

1892  :  367.    Bossner.    The  new  Welsbach  Lamp. 

Ptt^ier  read  befortJ  Atistro-Hun^rian  Gas  Absoc.«  1892;  abridged  for 
the  Gas  World  ;  Am.  Gas  Light  J.,  1892,  57,  439. 


tKt)E>i    Tf>   TITK    LITKITAtt'UT':   OF   TTfORTl'M. 


I 


1893:  368.     Notk.     Auer'sches  Ciasgliihlicht 

Iiidustne  BJulter,  1893,  Nr.  43,  339;  Derg.  n,  H.  ZtK-,  1«»3,  52,  n.  s, 
47,  437. 

1893:  369.    Note.     Das  Auer'sclies  Gliibliclit 

Zt.HfJir,  d.  Ver,  deut  Tug..  18P3,  37,  Nn  11,  310-315;  Berg,  ii,  II,  Ztg., 
1893,  204. 

1893:  370.     Mallkt.    StaB  Memorial  Lecture, 

J,  Chem.  Soc.  Lontl.,  1893,  63,  ]-&<{:  Clieni.  Soc.  Unci.  Pror.,  1892, 
8,  No.  117,  203-211;  Cbem,  CeutrljI..  1893,  I,  378-379,  500;  Chem. 
News,  1893,  67,  19-22;  Jeb.  Chem,,  1892,  76. 

1893:  371.    Clakkk.    Report  of  Committee  on  Determination  of  Atomic 
Weights,  publislied  during  1893. 

J.  Am.  Chem.  8oc.,  1894,  16,  179-193;  Chem.  Newe,  1894,  69,  178- 
179,  HK)-191,  I9f>-197,  208-210;  Ciiem.  CeiitrbL,  1894,  I,  8<m-8U>, 
lllU;  Fort»ohr.  Phys.,  1893,  49'-»,  177. 

1893 :  372.    Krus®  and  Volk.    Zur kenn tniss  der  achwefelverbindungen 
lies  Thoriums. 

ZUchn  anorgau.  Chem,,  1894,  5,  75-79;  CUiem.  Centrbl.,  1893,  2, 
747-748;  Ber.,  1893,  1003  Ret;  Jsb.  Chem.,  1893,  2,  404-405. 

373.    Troost-    Sur  la  preparation  du  zirconium  et  dii  thorium. 
a  R.,  1893,  116,  1227-1230;  J.  Chem.  Soc.  Lond.,  1H93,  64,  2,473; 
Chem.  News,  1893,  68,  28-  Ztischr.  amjrgan.  Chem.,  1893,  4,474 
Kef.;  Ber.,  1893, 483  Ret ;  Chem.  Centrhl,  1893, 11,  191  ;  Js^b.  Chem., 
1893,  II,  403. 

1893:  374.     HiDDE.N  and  Mackintosij.      Mineralogical  Notes,  *' Xeno- 
tirae/* 

Am.  J.  Sci.,  1893,  46,  254-257;  Ztschr.  Kryst.,  1895,  25,  108-109; 
Jtthrb.  Mill.,  1895,  82,  2,  27-28  Ref. ;  Giorn.  min.,  1893,  4,  298; 
Bull.  soc.  fran9.  miii.,  1895,  18,  162;  Chem,  Centrbl,  1893,11,  970- 
977. 

1S93:  375.     Polis.    tJber  das  Auerlicht. 

Chem.  Gefl.  fur  den  Reg.  Bex.  Aacbei^. ;  Indnstrie  Htiltter,  1893,  214- 
215;  J.  Ga«  L,,  1893,  61,  1207;  Chem,  Ztg.,  1k93,  17,  pt.  I,  ((12; 
Bei!g.  U.  H.  Ztg..  1893,  437, 

1893:  376.     I.ngaixs.     The  Rare  Elenienta. 

The  Mineral  Industry,  New  York,  1893,  555-57*). 

1893:  377.     Ru^sdschau.    Auerlicht  betr. 

J.  GaBbel,  1893,  36,  41-42;  J.  Sotr.  Chem.  Ind.,  1893,  820;  Cheir.. 
ZtK.  Rep,,  1893,  17,  35-3tl;  Berg.  u.  H,  Ztg.,  1893,  204 :  J.  Gfis  L,, 
1893,  61,  404. 

1B93:  378.     Tkoost.    Sur  la  preparation  du  zirconium  el  du  thorium* 
C.  R.,  1893, 116,  1428-1421* ;  J.  de  pharm.,  1893  [5],  28,  70-77  ;  Zt^uhr. 
Rnorgan.  Chern.,  1894,  5,  241   Ref.  ;  Chem.  Centrbl.,  1893,  II,  35+i; 
Ber..  1893,  069  Ref. ;  Jsb.  Chem.,  1893,  2.  4^3. 
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1893:  379.     Hiddkn  and  Hillebraxi*.     On  Mackingtoshite,  a  new  tho* 
rium  and  aranitini  Mineral,  with  analyses  by  W.  F.  Hillebrand, 

Am.  J.  Sci..  1893  [3]»  «,  9g-l03;  Ztechr  Kryst.,  1895,  25,  105--106; 
Jfthrb.  Min.,  1S95,  82,  2,  S-9  Ref. ;  Min.  Mag,  1892-lSi^,  10,  341 ; 
Giorn.  min.,  1893,  4,  237;  Bull.  goc.  fran?.  min.,  1895,  18,59-60; 
*Chein.  Centrbl.,  1893,  II,  831-832;  Ber.,  1893,  755  Kef, ;  Raninielfl 
bergfa  Min.  Chem.,  1895«  ZweitesSuppl.,  454 ;  Dana'^  Mitt.,  fUb  ed., 
Api^ieodix  I,  44;  JsK  Chem.,  1893,  2,  403-t04  Ref. 

1893:  380.    HiLLEBRAmi.    A  further  example  of  the  Isomorphism  of 
Thoria  and  Uranium  dioxide. 

Bull.  U.  8.  GeoK  Survey,  1893,  113,  40-43;  Ztschr.  anorgan.  Chein., 
1893,  3,24^2.31  Ret;  Zl6<^hr.  Kryst.,  1895.  25,  28:^  636;  J.  Chein* 
Soc.  Lond.,  1893,  84,  37S;  Fortsfiir.  Phy«,,  18i)3,  49»-',2S3;  Cheui 
Centrbl. ,  1893,  I,  925;  18J>e,  1,90;  Ber..  1893,  26.  227  Ref. ;  Jsb, 
Chem..  1893,  2,  585-^586. 

1893-1894:  381-     Hillebrahd.      The  composition  of  Rowlandile  and 
Mackingtoshite. 

BulL  U.  S.  Geol.  Survey,  1893-1894,  113,  44-48. 


1893 


382.     Hidden  and  Hillebkand.     Description  of  Rowlandite. 

Am.  J.Scl,  1893,  [3],  46,  208-212;  .Talirb.  Min.,  18Q5, 82,  2,  14^1o  Ref. ; 
ZLechr.  Kryst.,  18V^5,  25,  107-108;  Min.  Mag.,  1892-1894,  10,  338; 
Giorn.  rum.,  1893,  4,  237;  Bull.  soc.  fnino.  min.,  1895,  18,  150-151; 
RammelBl>erg§  Miti,  Chem.,  1895,  Zweites  J^uppL,  276;  Chein. 
OentrbL,  1893,  II,  834-835. 


1893: 
1893: 
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Haller.     La  preparation  industrielle  des  terres  rares 
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Ztg.,  1895,  54,  n.  s.  49,  379;  Ztschr.  prakt.  UeoL,  1895,463;  J, 
Gaabel,  1895.  38,  795;  J.  Gas  L.,  1895,  66,  1089- lOfX);  Chem.  Ztg., 
1895, 19,  1764  ;  Ber.,  1895,  970  Ref.  ;  Chum.  Oiitrbl.,  1SH5,  66,  11^ 
944;  ZtBchr,  aimrgan.  Chem.,  ibUl,  14,  311-312  Ref.;  Rep.  tech. 
jottr*-lit.,  1895,  17.  219. 
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F5rh,,  1895,  No.  1,  1  ;  Beibl,  Ann.  der.  Pbygi,,   1890,  231-232;  Jab. 
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Kevtiede  fhim.  iml.,  1897,8,  282;  AiialvBt,  1897,  22,  51-52;  Z< 
anal.  Chem.,  1K99,  38,  49-51  ;  S.  of  M.  Quar.,  1897,  IS.  173;  Q 
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Chem.  NewB,  1896,  74,  15»,  212-214,  259;  J.  de  pharm.,  1896, 
507;  Rev,  Sci.,  1890,  [4],  6,  600;  Pop.  Sci,  News,  1896,  248; 
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328. 
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[1896;  499,     KosMANN.     Monazit,  Kosinium  oxide* 
Berg.  u.  H.  Ztg.,  1896,  55,  n.  ».  50,  225. 

MK»6:  500.     Von  Knorre.    Anwendung  von  Metallen  und  Metalloxyden 
tut  Erzeugung  von  Gluhlitjht 

Berg.  iL  H.  Ztg.,  180(i,  55,  ji.  a.  50,  352-353. 

.501.     NoTK.     The  Incandescent  Ga8  Light  Co.  vei*mi3  The  De 
Marc  Incandescent  Gai?  Light  System  (Limited)  and  Others. 
J.  Giie  L,,  1896,  67,  571^70,  fi3.>-rt40,  703^706,  757-70(,  872-877. 

502.     Lewkb.     Incandescent  Gas  Lighting. 

J.  Gas  L.,  1806,  67,  1104-1110,  1152-1156;  Rep.  lech,  jouivlit.,  1896, 
18,30, 

Note.     Thorium  nitrate. 
J.  Gm  L.,  1800,  68.  455. 
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504.  NoTHK.    The  Welabach  (latentg  in  Germany.     Decii 
Supreme  Court. 

J.  Gas  L.,  1896.  68,  468-460, 

505.  Von  Knohhk.    Ueberdie  Entwickeluiigsgeschichted* 
gluhlichts  mit  DemoiiKtrationen, 

Verhiiiifll.  d.Vereins  /.nr  Bef?5rdemnijdesliewerbflei8ae«,  8it»um 
18M,  75, 15<t-170:  MojiiL  f^l  Qiie«iieville»  181*7  t*j,  11,1,  211 
lle|>,  tecli,  joiir.-lit,,  181*6,  18,  m 

1896  :  506.     Notice.    The  Incandescent  Gai?  Light  Co.  versus  The  1\( 
Incandescent  Lighting  Cak,  Limited, 
J.  Gas  L.,  18VI6,  €8,  1019. 

1896:  507.    BARR<mgi,    The  Welsbacli  Light, 

Am.  Gaa  Light  J.,  181H5,  64,  410-41:? ;  Rep.  tech,  jour,-lit,,  1896, 1 

1896:  508,     Killing.     Ueber  Gasgliihlicht,  daa  Leuchten  und  di 
sammensetxung  der  Gliihkijrper, 

J.  Gaslrt^K,  1895,  39,  697-<39ir;  J.  iim  L.,  18516,  68, 1 128-1121^ ;  A 
Light  J..  1896,  65,  9:^-9:^5;  Chem.  Ztg.,  IKWV,  4t*7-4m» :  I 
Clieui.  luii.,  189*5,794;  Gas  World,  18im;  Naturw.  Rundschau. 
13,  59-70;  Beibl.  Aiui.  der  Pliys.,  1S»8.  22,  :il3 ;  Chem.  Cei 
1897.  68,  1,21^214;  Jsh.  Cliem.,  1896,77;  1897^687;  Rep. 
jrmr.-lil.,  1896,  18,  30. 

1896;  509.     L<X'Kykh,     On  the  unknown  lines  observed  in  the  S| 
of  certain  minerals, 

Roy,  Soc,  Loud.  Proc,  1S[»6-181>7,  60,  133-143;  Ztechr,  Kryst, 
30,  87, 

1896:  510.     Gladstone.     The  relation  between  the  refraction  o; 
elements  and  their  chemical  equivalents. 

Roy.  Soc-  Loud.  Pro<\,  1890-1897,  60.  140-146. 

1896:  51 L     Pbeyer.     Argnn  and  Helium  im  System  der  Element! 

!ler,,  1800,29,  1040-1041  ;  J.  Chem.  Soc.  Lotid.,  1896,  70,  2,  418| 

CljeiH.  C>eiUrbl.,  1896,  67, 1, 1185;  Jab.  Chem.,  1896,  li 

1896:  512.     RicrfiERB.     Ueber  die  Stellung  des  Tellurs  im  perioi 
system, 

Ztfii'hr,  anorgaii,  Cheta.,  1896,  12,  98-117;  Ber.,  1896,  631-633 
Cli*?tiJ.  Ceiitrbl,  1896,  67,  II,  10-11 ;  Jab.  Chem.,  1896,6. 

1896:  513,    -,     Ent^icheidnng  des  Reichsgerichtes  in  Saeh 

Auer-patente. 

J,  Gasbel.,  1896,  39,  506, 

1896;  514.    ,      Die  Urtheilsbegriindung  des  ReichsgerichI 

Sachen  der  Auer-patente. 

J,  Gasbel.,  1896,  39,  516-522;  Bep,  tech.  jour, -lit,  1896,  IB,  3U 
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1897:  528.    WknghOffeh.    liber  Gasgliihlicht  iind  die  zii   dennsell>en 
benutxien  Stoffe. 

B-  Phanii.  Ge9.»  1807,  7,  Heft.  3,  8&-9<i,  Sondembdr;  Chem.  Centrbl,, 

1897,  68,  1,  1108^1  JOi);  Wagiier^s  Jsb.,  m97,  43,  n,  8,  2S,  521-524. 

1897:  629.     FDhsk.     Uber  kry^tallisiertes  Tlioruimnitrat 

Ztsrlm  Rn«ew,  Cliern.,  18ti7,  1*7,  115-116;  Ball.  poc.  rhim.  Parie,  1897, 
L3],  18,  1027:  J,  Cliem,  Soc.  I^m!..  1897,  72,  2,  377;  Jabrb,  Min.. 

1898,  2,:369;  J.  Soc.  Cheoi.  Iinb.  1897,429-430,441  ;  AVagiier^s  Jsb., 
1897,  43,  n,  s,  28,  524  ;  J.  Gasbel.,  1897.  40,  225;  Zts<'br.  anorgan. 
C\\em„  1898,  18,  237-238  Ref. ;  Cbeiii.  Ci-ntrbl.,  1897,  68,  1,  580; 
Jsb,  Cheni..  1897,  692;  Rep.  tecli.  jour,-lit.,  1897,  19,  42:1 

1897:  530,    Dklafontaine.    On  the  separation  of  Thoria  from  Zircon ia- 

Cbem,  News,  1897,  75,  230;  J.  Chem.  Soc.  Lond.,  1897,  72,  2,  377; 
Bull  soc.  chim.  Parie,  ISOS,  [3],  20,  69;  Ztsi^br.  anori^an.  Chem., 
1898, 18,  237,  m>  Ret;  s,  of  M.  Qunr.,  1H!I7, 18.  435  ;  Chern.  Centrbl.. 
1897,  68,  11,70-71  ;  Jsb.Cbeni,,  1897,  686,  1039;  Rep.  ledv.  Jour,  lit., 
1897.  19,  424,  471. 

1897:  531.     Lindgren.     Monazite  from  Idaho. 

Eight^nth  Ann.  Eep.  U,  S.  Geol.  Survey,  189f>-1897,  part  III,  017- 
794;  Am.  J,Sci.,  1897  [4],  4,  r>:)-64;  J.  Soc.  Chem.  UuL,  18il7,  719, 
755;  J.  Cbem.  Soc,  Umt},,  IKOS,  74,  2,  123;  Eug.  nm\  Miii.  J.,JH97^ 
64,  69;  Jahrb.  Min,,  1898,  2,303-394;  8,  of  M,  Qnar.,  iSlHt,  20^ 
2aV204;  Ztecbr.  Kryst.,  1898-1899,  31,  2?)5;  Zt*?4*br.  pmkt.  (leuK, 

1899,  7, 147;  J.  Am.  Chem.  8o<!.,  1901,  23,  in  Review  of  Am.  Chem. 
Research,  1901,  7,  90;  Chem.  Centrbl.,  1897,  68,  II,  6O0. 

1897;  5Ii2.     ScHiJTZENBKRGKU    and    Boudoil4Hd.     8ur    lew    tSrres    dn 
groupe  yttrique  contemiea  dans  les  .sables  munazitis. 

C.  R.,  1890,  123,  782-788;  Bull.  soc.  chim.  Paris,  1898  [3],  19,  227- 
236;  J.  Chem.  Soc.  I^ond.,  1899.  76,  2,  3117;  Chem.  News,  1898,  77, 
193-195,  204-20*];  Ztflcbr.  anorgau.  Ctiem.,  1897,  16,  231  Ref. ; 
J.  Gasbeb,  1898,  41,387;  Chem.  Cenlrhl.,M897,  68.  1,  17;  1898, 
69,  1,  879;  J»k  Chem.,  1897,  1039-i040;  Rep.  lei'b.  jtiur.dil.,  1898, 
20,  GhS. 

1897 :  533.    Schutzknrkhoer  and  Boudouard.    Rechfirches sur  les  terres 
cx)n tenant  dan8  les  sables  monazites. 

a  R.,  1897,  124,  481^86;  Bull.  soc.  chim.  Paris,  1898,  [3],  19,  23<5- 
244  ;  Ztechr.  auorgan.  Cbem.,  1897,16,  23r'>  Ref, ;  Chem.  News,  1H9S, 
77,  220-221,  229-231;  J.  Chem.  Soc.  I^aul,  1899,  76,  2,  ;Kj7  ;  .K 
Soc.  Chem.  ImJ.,  1897,  429,  441  ;  J.  Gasbel,  1898,41,  10-11 ;  Chem. 
Centrbl.,  1897,  68,1,  794-795;  1898,  69,  I,  879;  J«b,  Cbem.,  1897, 
1030-1031  ;  Hep.  tech.  jour.-lit,  1897,  19,  396,  397. 

1897  :  634.     Mkrlic.     Leg  terres  tares  et  I'incandescence  par  le  gaz. 

Monit.  Sci.  Quesueviile,  1897,  [4],  11,  1,  257-209,  346-361 ;  ZtJacbr. 
anorgari,  Chem.,  1897,  15,  457  Ref. ;  RejK  teeh.  jour.-lit,,  1897,  19, 
28,  im. 
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1897  :  635,     Bu6qgkr.    Ueber  den  ^los^it  and  uber  das  Krystalls 
des  Tantalits  (Sko^bolit)  nun  Fiiiidand. 

Skrifler  udgivne  af  VidenskabsseKskabet  i  Cbriatiftriia,  1897,  I,  mafb- 
eniatiak-natiirviclenekabeHg  Klasae,  No.  7,  1-19;  Ztaclir  KryHt., 
1898-1891),  31,  315-317;  Fort«cbr.  Tbya.,  1S98,  54\  2^*;  Jahib. 
Mill,,  181)9, 1,  2U'218;  Dana's  Min.,  1899,  Appendix  to 6th  ed.,  p.  48. 

1897  :  530.     KhDss.     Zur  Chemie  des  Timriums, 

Ztscbr.  anortran.  Cbem,,  1897, 14,  30l-364i;  J.  Cbeiii.  Soc.  T^nd..  1807, 
72.  2,  45fM57 ;  Bulb  eoc.  cliitn.  Parm,  1S9S,  [3],  20, 1  HJ.  120 ;  Cbem. 
Centrbb,  1897,  68,  II,  252;  Jsk  Cbem  ,  J897*  r.88-^9;  Rep.  tecli 
jour.-Ut..  1897,  19.  423. 

1897:  537.     Drossbach.     Cber  die  sogenaniite  Luminaszenz. 

J.  Uaai^eb,  1897,  40,  174;  Cbem.  Centrhl,,  1R97,  68,  JI.  :?24 ;  Jab, 
Cbem.,  1897,687.  J 

1897:    o38.     Le9IN.'*ky    and    Gundlich.     Ulier  Thoriuiiiverbindungen? 
Vorliiufige  Mitleilung. 

ZtSfbr.  aiiorgan.  Cbem.,  1897.  15,81^3;  J.  Chem,  Roc.  Umd..  1897, 
72,  2,  499:  Bidb  soc,  clnm,  Parie.  IS98,  [3],  20,  120;  J.  Gasbel.. 
1807.  40,  751;  Cbem,  CentrbL,  1897.  68,  II,  7i^O-791  ;  Jsb,  Chem., 
1897,  rJ89;  Rep,  tech.  jour,  lit.,  1897.  19,  423. 

1897:  639.     CbAHKK.     Fifth  Annual    Report  uf  Committee  on  Atomic 
VV^eights.     Restilts  published  in  1897.  jj 

J.  Am.  Cbem.  Soc,  1898,  20,  163-173;  1898,  20,  in  Review  of  Am? 
Cbem.  Reeeareb.  1898,4,  54;  J.  Cbem.  8oc.  Lomb,  18^^8,74,2,  5mJ; 
Chem.  New?,  1898,  77,  239-241  ;  Waj:ner*»  Jeb,,  1898,  44,  43<>-437; 
Ztacbr.  pbysikal  Cliem.,  1901,  36,  120-121;  Fortsobr.  Pbyg..  1898. 
54',  142-144;  Rep.  tech,  joiir.-liL,  18vm,  20,  102-103. 

1897 :  540,     Bitnte,     Gasglublicbt  imd  Acetylen  und  die  neuere  Enl 
wickelnnij  der  FliiTiimonlieleucbtung. 

Vortrag  aiif  der  37  Jahreaversamtiihing  des  Deiitsriien  Vereins  von 
<ia8-iinil  WasserfsicbiniiTHieni  zn  F^eipzijir,  1897  ;  J.  Gaabeb,  1898,  4- 
17-24;  J.  Gas.  L.,  1898,  71,  398-:i91*,  477-478;  Ber.  1898,31,5-25 
Cbeai.  NeWH,  1898,  77.  151  ;  7asc\w.  pbysikal.  Cbem.,  1899,  28,  74i 
746;  Ztsebr.aTij,'ew.  Chem..  1898,  844-845;  Zt^'lir,  anorgaii.  Cbeui, 
1899,  20,   142;   Fortscbr  Pbvs,,  1S97,  53",  194-195;  1898,  54',  188- 
189;  niiiKL  i>oL  .1..  1897.  306,   143;  J.  Cbem.  Sck.  Loud..  1898.74, 
1,  218-220;    Jkinit.  Sci.  Quesiieville,  1899,  [4],   13,  1.  -50;  Bei 
Ann.  def   Pby^t..  1898,  313^;n4;  J.  Soc,  Chem.  Ind.,  1898,  229-2:^ 
Cbetn.  Cenlrbb,  1897.  68.  II,  1123-1124;  1898,  69,  I,  537-538;  Jal 
Cbem.,  1897,  li88,  1034;  Rep.  teeb.  joiir.-ht,,  1898,  20,42, 

1897:  540a.     Bitntr.    Uber  Gasgliihlicht  uiid  Acetylen. 
J,  Gaabel.,  1897,  40,  437-438. 

1897:  541.    Mois^an  and  ETARr>.    Preparation  et  propritt^sdu  carBSre 
et  de  la  fonte  de  tboriuui. 

Ann.  chim.  phya,,  1897.  t^],  12,  427-432;  J.  Chem.  Soc.  Lend.,  1899. 
76,  2,  227;  ZLst-hr.  anorjjan.  Chem.,  1898.  18.  237  Rt*f, ;  Oiem, 
Ceiitrbl  ,  1897,  68,11,  1131-1135;  Jgb.  Cbem.,  1897,  689-690;  Rep, 
tech,  jour^-Ut..  1897,  19.  424. 
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189T:  542,  Wyrouroff  and  Vkrneitiu  Stir  la  purification  diiceriuni. 
C.  R,.  1897,  124, 1230-1233;  Ztscbr  anor^an.  Chein.,  180R,  10, 236  Ref. ; 
Cheio.  7a^,,  m\7,  477;  J.  J^ot-.  Chtnii.  fixL/1897,  (iH3,  696,  822; 
Cheni,  News.,  1H97,  75,  292-293  ;  J,  Gasl)eL,  1897,  40.  fi70  ;  S.  of  M. 
Qimn.  189S»  19,  213  ;  Chem.  CentrbL,  1897,  68,  II,  98-99;  Revue  (Je 
chim,  itid.,  1S97»  8,  210-212;  Rep.  tech,  jour.-lit,  1897.  19,  397. 

543.     M0IS8AN.     **Sur  la  prepuration  tie  Toxyde  de  ctrium." 

a  R,,  1897,  124,  1233-1234  ;  J.  Soc.  Cbeiii.  In^l.,  1897,  663,  696  ;  Ztachr. 
ftiiorgan.  Chem.,  1898, 18,  237  Ret ;  Chem.  Ceritrbl,,  1897,  68,  II,  99. 

ISST:  S44,     Habkr.     Beitrag  zur  kenntniss  einiger  seltenen  erdeii* 

8itziin^ber.  Akad.  d,  Wieu,  Math.natnrw,  Kl.,  1897»106,  Abth.  lib, 
690-702;  Moiiatsh.  Chem,,  1897,  18,  (>87-69«? ;  J.  Cheni.  Sf>c.  Lond., 
1898,74,  2,295-296;  Analyst,  1898,  23,  I3i>  137;  Jahrlfiich  C'hem., 
1898,  8,  82;  Clieirr.  Zf^.  Rep.,  1898,  m;  J,  Gasbel.,  1B98,  41.  421  ; 
Ztacbr.  anorgari.  Cliem,,  189S,  18,  238  Ref.  ;  Cheui.  CeiitrV»L,  1898, 
69,1,657-658;  Jeb,  Cbern.,  1897,  1037-1039;  Rep.  tecli.  jour-lit., 

1897,  19,  396^97. 

1897  :  545,    ScHEURERaml  Bhylinski.    Teintiirede?  niati&res  colorantes 
sur  19  mordants  rri^talliqiie.s. 

Bull.  Soc.  Ind.  Mulboiise,  1897,  67,  161-231,  R^^iiin^  des  stances  et 
proc^i  verbaiix,  pp,  64,  65,  68-69;  J.  Soc  Ohem.  liid.,  1897,  911. 

1897:  646.    Wyrouboff  aiul  Vehneuil,    Sur  la  purification  et  sur  le 
poidfl  atomique  du  cerium. 

C,  R.,  1H97»  124, 1300-1303;  Bull  sor  chiiu,  Pari^,  1897,  [3],  17,  578, 
581,  679-6^)0, 1014  ;  Cbern.  News,  1897.  76,  137-139,  153-155;  Ztsdir. 
anal  Cliem.,  1899,  679-<iS0;  ZUcbr,  anorgaiu  Cbeni.,  1898,  18,  237 
Ref. ;  1899,20, 159-J60;  Reibl.  Ann.  dei  Tbys. .1898,  3-4;  J.GaBbeL, 

1898,  40,  638;  Cbeni.  Ceutrbl,  1897,  68,  II,  176-177;  Jsb.  Chem., 
1897»  1028-1030,  1033;  Rep.  tec-b.  jour.-lit.,  1897,  19,  397;  1899,21, 
112. 

^IW7  ;  547.     KrGss  and  Palmakk.     Zur  Cbeniie  ilea  Thoriuma, 
Ofv.  K.  Hv.  VeL  Akttd.  Forli.,  1897,  3,  141-147. 

1897.:  648.     Bbaoner.    Contributions  to  the  chemistry  of  the  rare  earth 
meiala, 

Cbem.  Sac*.  Lond,  Proc,,  1897-1898,  No,  191,  67-68;  Brit.  Assofc.  Adv, 
Sci,,  1897,  67,  (i08;  Obein.  News,  1898,  77,  160;  Clietii.  Zt^.,  1898, 
22,  I,  272;  Jabrbucb  Cbem.,  1898,  8,  82;  J.  GasW.,  189H,  41,  387  ; 
J.  800,  Cbem.  Ind.,  1898,  372;  Cbem.  Centrbb,  1898.  69,  I,  1*18. 

1897:  649.    Brauner.    On  the  chemistry  and  atomic  weight  of  tho- 
rium. 

Cbem.  Soc,  Lond.  Proc.,  1897-1898,  No.  191,  68-69;  Brit.  Assoc.  Adv. 
Sci.,  1897.  67,60i»:  Cbem.  News,  1898,  77,  160;  Nature,  1897,  56, 
462;  J.  Gaal>eb,  1898,  41,  387;  Chem.  CeotrbL,  1898,  69,  I,  918- 
919. 
10 
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18BT :  59a    Hncmnnvr.    Sjolbcliiclw  Sliidim  ober  die  Perowfikit  and 
Pyroch  lormi  ncral  ien. 

BaLL  GcoL  InsU  Vv^K  I^^.  ^f  ^^  ^«  1S1-S0B;  Ijaiagnni)  Disa«rta- 

7«.  2.  .188-380;  Zlidir.  ttmipiL  Chcoi..  19M^  18,  ^^^;  Jalirk 
Min.,  IdOa.  3,  389-409;  Slidir.  Cfjii..  1388-1889,  31,  30^309; 
Poftorhr  Ph^^tt..  1$RS.  M\  aOS^ME;  Chen.  Cmlrl*!,,  1898,  m>,  U^ 
1068u 

1897 :  551.     Urbai.x.     L'skc^tylac^lauaie  d'uranyle  aiiisi  que  des  acet; 
Uc^tonMea  dea  terres  da  Im  o£rie  do  Didyme. 
Bun,  soc  chtm.  P^rie,  1897  [3],  17.  88L 

18B7 :  552.    Vox  Knorhe.    Cber  die  Bestimmung  des  Cera  bei  Gegen 
wart  ran  seltenen  Erdeo. 

Zlflc:br.  angew.  Chem..  1897,  8S5-688,  717-7^;  J.  8oc.  C»iem.  In 
1888.  68.  72.  443.  4»l-l«*2;  J.  Cbem  Sor,  Lond.,  18^,  74,  2,  311 ; 
Ztochr  anorgau-  Cbem..  1888,  IB.  402  Ret ;  MoniL  Sei.  gueene- 
ville,  I81«,  [4],  12,  2,  rM»2-603;  Analyst,  1898,  23,  191;  J.  GagW  , 
lfi»S.  41,  199;  aictn,  CentrbU  1897,68,  II,  U58;  1898.  69,  1.  142- 
144;  Jftb.  Chem..  1887,  1034-1035. 

1897:  553.    Shaplkigh.     Notes  on  Lucium. 

J.  Frarikl.  Inst.  1897. 144.68-70;  Chem.  News.  1897,76,41;  Ztm?lif3 
anoncan,  Chem,,  1898. 18,  217  Ret ;  Fortschr,  Phy«..  1897.  53»,  123 
124  i    Chem.  C^iitrbl,  1897.  68,  II,  468;  Jgb,  Chem,,  1897.  1042 
Rep,  lecb.  jour. -lit.,  1897,  19.  397. 

1897  :  554.     Rydbeug.    Studien  liber  die  Atomgewiehtszablen. 

Ztachr.  aiiorgaD.  Chein.,  1897. 14,  66-102^  Chem.  CeuUbL,  1897,  68. 
676-677;  JsU  Chem,,  1897,  9-10. 
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Centrbl.,  1898,  69,  1,  235;  Jab.  Cliem..  1897,  1032;  Rep.  tech.  jour.* 
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cerium, 

C.  R..  1897.  125.  1180^1181  ;  J.  Chem.  Soo.  l.ond.,  1898,  74,  2,  294; 
Zt-scbr.  fiiiorgfin.  Cliem.,  1899,  19.  368;  Cbem.  Centrbl,  1898,  69,  1, 
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J.  Gaabel,  1897,  40,  182-185. 
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J.  (iftsM.,  1897,40,55:1. 
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3898,  20,  64. 

1898:  599.     Hintz.      Ober    die    Unteraucliun^    der    Gliilikurper    des 
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1898,  20,  42. 
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iiiiterricht,  1898,11,  230-241 ;  Ann.  der  Phya.  Wied.,  1898,  65,1,  141 - 
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INDEX   TO  TITR    UTREATHRIC  OP   TnoRTTTM. 


U 


611.  Matthews,  III*  The  pr«paratioii  of  Zirconium  Nitndea, 
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\\A]  BulL  Boc,  chim,  Parie,  1899,  [3],  22,  442  ;  S.  of  M.  tinar,  1899, 
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IKOH,  18,  72-7H;  Ztschn  phynikjil.  Cliem,,  1001,  36,  <>2H ;  BoibL 
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Hoc.  r»nd..  1900.78,  2,  410-413;  Zlfifhr.  Kryt^t  ,  im\.  34,  0,';9-*»82 ; 
Jalirb.  Mill.,  1902,  94,  I,  18-38  Kef. ;  8.  of  M.  Qujir,,  1902,  23,  2tHi, 

1899:  762.  Flink,  B^ggild,  and  Wintmer.  (By  O,  B.  B^jir^nM  anrl 
Chr,  Wintber:)  11  Tlieil.  Ueber  einige  Mineralien  aus  dem 
Nepbelinsyenit  von  Julianebartb  ii^  Gmiiland  (Epistolit^  Britho- 
lit,  Scbixolitb,  uiid  Steenstrnjdn),  ge.sainiiielt  von  G.  Flink. 

Medrlelelser  om  Grunland,  1899,  [imiO],  24,  181-213;  .1.  Ciiem.  StK*. 
l^nib,  1900,  7S,  2,  413-4N,  414-415;  ?Asvlu\  KryaL,  liK)0,  34,  082- 
091;  JtthrU.  Min.,  1901,  93,  1,373-379  Kef.;  H.  ofM.  Quar,  1902, 
23,  29(V2^»7;  Bull  aoe.  fmug.  mm.,  1900,  23,  34-35,  204-208;  Miu. 
Mag.,  iWl,  13.  94-95;  Am.  J.  *Sd..  IVKXJ,  160,  [4],  10,  323'32ri ; 
Jahrb.  Min.,  1900,  Ft'atlieft  16;  Chem.  CoJitrbl.,  190J,  72,1,  22(1^227  ; 

1901.  72,  II,  94.=>-94(J, 

1899:  763,  Dehbv.  On  the  Association  of  Arj^illaceous  Rocks  with 
Quartz  Veins  in  the  Kegion  of  Dianianiina,  Brazil. 

Am,  J.  ^oi..  1899,  [4],  7.  343-350;  Ztacbr.  Kryat.,  1901,  34,  lOi  ; 
Jahrb.  Min.,  1901.  93,  I.  412-41.3. 
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1900:  7W.    I>r  Boi»  and  I 

V^thmM.  aer  DeoL  Pli;*.  Gfs.,  MM,  2,  12,  l#-2l ;  Bcibl.  Ann 
Pbji^  imi;  M,  21  Lit.  Ueltm;  ForlKhr.  Pbja.,  1900.  B0^,  68' 

1900;  781.    Thiele.    ther  dms  Leoebien  der  Ao^igliihkorpier, 

Ber,,  ISOO,  39«  liO-lsr:  ZtiHir  uotsm.  Clteiii..  1900,  24,  ]5Ci;  J. 
Cbcm.  Soc  LciDfL,  1«».  T8.  2.  306-200;  BoIL  toe,  ehim.  Parie.  1900, 
[3},  24, 44r> ;  Betbl,  Anii.  der  Fbj«.,  ISM,  24, 250 ;  Fartochr  Phy b.  , 

1900:  7S2.     Du  Bots  and  LiesKsnscHT.     Molekalare  Sasceptibilitiit  der 
fldse  wAiBDet  Erdett* 

Bet,,  ism,  33, 1175-977 ;  J.  dwsai.  Soc  Ltrod,,  1900,  T8,  2,  3S3;  Bull, 
•oc.  cbim.  Parii,  ISW,  [3].  24, 513,  551-^2;  Beibl.  Ann.  dtr  Phys., 
1900,  24,  701 .  1900,  24, 5«  Lit.  hctxn;  FofUchr.  Pliya.,  mX>»  5€», 
4a6-6fi7 ;  Omn.  Ceolrtil.,  1900.  71, 1,  M 
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1900:  783.    Vox  K>()rke.     Ceber  die  Beeliminung  des  Cers. 

Ber,  iritW.  33,  11124^1929;  Ojem,  News,  1901,  33,  264;  Analyst., 
1900,  25,  3'JW-a30;  J.  Chem.  Soc.  Umd.,  11*00,  78,  2,  57<>;  Bull.  K^e. 
chini,  Paria,  HW,  (3],  24,  StH-Sa^^ ;  Zt^lir  iin»ew.  Cbeni.,  1900, 13, 
\(&9;  J.  Um«l»eU,  J<*CiO,  43,  <H2;  Cbeni.  CenlrbL,  1900,  71,  II,  39^ 

1900:  784.     FiosENHEiu  and  Schilling.    Ul>er  Salze  des  Tlioriums 

B«r.,  1900,  33,  977-980;  Zt«chr.  iinor^an.  Chem.,  1900,  25,  270;  .1 
Chem.  Soc  Lond,  1900.  78,  2,  351  ;  rhem.  New»,  1901,83,  143; 
Bull.  »oc.  cliitti.  Parii,  1900,  [3],  24,  55S->>4  ;  Chem.  Cenlrbl-,  I'JOO, 
71.  I,  947. 

1900:  786.     Dertkk.nk.     Sur  un  nouvel  element  radio-actif ;  ractiniu 

C.  R.,  ItKX),  130,  906-908;  Zlstlir.  anonfan.  Chein.,  1900.  25,  270; 
Chem.  NewB,  19U0.  81,  109.  2(>7;  J.  Cliein.  Soc.  Loiul..  1900,  78, 
2,  :i5<V:i51  ;  Revue  (ien.  Sci..  IIMX).  11,  »n5;  NaUirw.  Hnnds^-han., 
1900,  15,  28:i-284.  otW;  Revii©  Sci.,  1900,  [4].  13,  ftOl  ;  ZUachr. 
phyeikal,  chem.  imterriehL.  IIKX),  13,  225-231;  Cosmoe,  1000,  [4], 
43.  187;  Zlachr.  physikal.  Chem.,  HXK),  35,  106;  Ztechr.  angew. 
Chem.,  nXK),  13,  492;  Am,  .1.  Sd..  1000,  [4],  9,  444  ;  Beibl  Ann.  der 
Phys.,  VM\  24,  579;  HK)0,  24,  tk3  Lit.  Heljierg;  Forterhr.  Phys., 
1900,  56'\  111 ;  Jahrb.  Ertirub.  lt»0O,  37, 1*X1;  Chem.  Centrbl.,  1900, 
71, 1,  1059-10*30;  Science  Abstracts.  1900;  3.  533-534. 

1900:  786.    Witt  and  Tueel.     Beitrage  zur  kenntnia  der  Ceriterden. 

Ber.,  1900,  33,  1315-1  :>24;  Ztschr.  anortran.  Chem.,  1900.25,272;  J. 
Chem.  Soc.  Loml,  1900,  78,  2,  403-404  ;  Bull.  sdc.  chim..  Paris,  1901, 
[3],  26,  2;  Zlwhr.  angew.  Chem.,  1900,  13,  645;  Chem.  Centrbl., 
P.MX),  71,  I,  liniO. 

VM):  787.    MuTHMA^^N  and  Baku.    Einige  Beobaditungen  iiber  Lumi- 
n  escenz-spectren. 

Ber,  1900,  33,  1748-1 7fi3;  J.  Cliem.  Soe.  Lon.L,  lOOO,  78,  2,  544-545; 
Bull.  Boc.  chim.  Pttria,  1900,  [3],  24,  S05-Sij<i;  Beibl.  Ann.  der  Phys,, 
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1!»00.  2f,  112<V-1127;  1*K>0,  24,  m  Lit.  Uebers ;  Ztechr.  physilsal 
Chem.,  MIOI,  38,  374-375  ;  Fortst-hr.  Fliye.,  HHK),  SC,  69-70  ;  Chem, 
Ceiitrbl,  ]9m,  71,  II,  2:^3-234. 

[1900:  788.     Von  Lkngykl.     Ueber  radioactive^  Baryura.     (Vorlaufige 
Notiz.) 

Ber.,  Um,  33,  1237-1240;  Chenu  News.  1900,  82,  25-20;  Zte<"lir, 
Hiiorpin,  Cbeiii,,  1900.  25,  271  ;  J..  CUem.  8oc.  Locd..  lllOO.  78,  2, 
402;  Bull.  mv.  vhUn.  Paris,  UKK).  [3J,  24.  (>94-6f»5  ;  Revue  8oi., 
mXS  (4 1, 14,  liTb-Zrn;  Am.  Cheiu,  J.,  liXlO,  24,<J8-iK) ;  BeibL  Ann. 
der  Phys.,  IIIOO,  24/.»:i7  ;  Am.  J.  Sol,  |!M)0,  [4],  10,  74-7=> ;  Zt«»elir. 
phyaikftl.  chem.  niiterriL-bt,  1000, 13,  343-34 'i ;  Natiirw.  Rumlmimu., 
ll>00, 15,  317  ;  Ztscbr  angew.  Cheuk,  IHOO,  13,  ^43  ;  Forti'thr,  Phya,, 
1900,  56*,  112;  Science,   1900.  12.   104,  314-315;   Clieui.  Ontrbl., 

1900,  71,1.   1191-1192;  Scienee  Abstracte,  1900,  3,  629. 

^900:  789.     Mevkr  and  Jacoby,     IJI>er  die  Doppe! nitrate  des  vierwer- 
tigen  Cers  iind  <lt*9  Tboriuras,     (Vorlnufige  Mittheilung,) 

Ber.,  1900,  33,  2135-2140;  ZUebr,  anargan,  Cbem.,  IlKJl,  26.  204; 
Clieni.  News,  V.m,  83,  252  :  J.  Cliein.  f^oc.  LoruL,  1000,  78,  2,  507  ; 
Bull.  soi\  chtm.  Paris,  P.H)0,  [3],  24,  803-804;  Chem.  CentrbL,  1000, 
71,  II,  411M20. 

1000:  790.     MiTTHMANN    and    Baur.      Untersudnm^    des    kjiuflichen 
Thorium  nitrats  and  den  Auer'.selien  Cluhkorper. 

Ber.,  r9<K),  33,  2028-2031;  Ztaehr.  arior^u.  Cheiii.,  1901,  26^  204; 
Analyst,  1900,  25,  328-329;  Clu^ni.  News,  Wm,  83,264;  J,  Cbem. 
Soc.  LoniL,  1VKM>,  78,  2,  5!I7;  lUilL  so<:.  diiin.  Parit*,  HKXI,  [3],  24, 
804;  8.  of  M.  Qimi\,  UK)!,  23,  102;  lieibL  Ann.  cjer  Pbya.,  10iX>, 
24J12l-lPi2;  1900,  24.  11)5  Lit  Uebera ;  Ztncbr,  pbysikaL  Cb<?m.^ 

1901,  38,  375;  Zt«cbr.  angew,  Chem.,  1000,  13,  903;  Projjresaive 
Age,  1900,  18,  501  ;  Cheni.  Centibb,  1900,  71,  II,  420-421. 

IDOO:  79L     Mkyi^k  and   Maklkwalu,     Znr  Treiniun^  der  Ceriterden 
alia  MonazitJdtind. 

Ber.,  1900,  33,  3(X)3-.3013:  ZUrbr.  atigew.  Cliem.,  HN)1,  14,87-88; 
Ztschr.  iinnrRnn.  Cbem.,  1901,  26,  2(>0 ;  J,  riasliel.,  I90I,  44,  107  ; 
J,  Cbem.  SiK\  Tx)mb,  1901,  80,  2,  21  ;  Aiitilyat,  11H)I,  26,  13(M37; 
Bull.  SIX!,  cbitn.  Paris,  1001,  [3],  26,  ♦i8-70;  Cbem.  Centrbl.,  1900, 
71,  II,  122J>-1230. 

792.     Baltk.     Uber  die  Tlieorie  der  Ga«gluhstrura}>fe. 

Ztschr  anjtew.  Cbem.,  UlOO,  13,  1055-1057;  Zteclir,  anorgaii,  Chem., 
IlKll,  26,  26ti;  Monit.  SH.  QnesTjeville,  1901,  [4],  15,  1,  2,57-259; 
Fortwcbr  FbyB,,  1000.  S6\  98;  Cbem.  Centrbl.,  lOOO,  71,  II,  1042. 

HJ(I:  793.     I'lssAiUEWSKY.      Hyperoxyde  des   Zirkaniiiiii^,  Cem   und 
TIn»rium8.     Thermocbeinische  llnterHur.huni^en. 

.1*  Rubs,  Pbys.  Cbem.iies.,  !90O,  32,  04)9-627  ;  Ztschr.  |»byBikftb  Cbem. , 
1902,39,254;  Zt^cbr.  aimrgan.  tliem.,  lOOl,  26,  2fi6;  J.  Cbem. 
Soo.  U>nd.,  1901,  80,  2,  56;  Cbem.  t;entrbL,  llWJl,  71,  I,  8*>-87. 
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l^JO:  794.     Mauzelius,     Min^raux  nouveaux. 

Bull  ioc.  fran9.  miii.,  \9Q0,  23,  25-36;  Cliein.  Centrbl,  IIXX),  71, 
1304-I30fi. 

1900:  795,    Fock.    Chemisch-Krystallographische  Notizen, 

7Mchr,  KryjiL,  1899-1900,  32,250-257;  Zlschr  phyaikal.  Cheni.,  1901^ 
37,  755;  Chem.  Centrbl,,  1900,  71,  I,  534,  580.  ^^ 

VM)[  7U6.    CHAVASTEiiON.    BuF  la  Separation  ries  terres  mres.  ^fl 

C,  R.,  11»00,  130,  781-782;  Bull.  son.  chim.  Paris,  llHXl,  [3],  23,  342- 
343;  J,  Cliejji,  Soc.  LotuJ.,  lliOO,  78,  2.34t>-347;  Cheni.  News,  ]\m\ 
Bl,  17^180;    MouiL  SitI  QiiesiBevine,  IflOO,  [4],  14,  1,  346-347 j 
Revue  Sci,,  .1900,  [4],  13,  404-405;  R*n^ iie  Gen.  Sd.,  liXK).  11,  5(Jl^^ 
Cliem.  Ci^nlrbL,  11)00,  71,  I,  870.  ip^ 

l2iK):  797,     PissARJEWSKV.     Die  Superoxyde  des  ZirkoniumSi  Ceriums 
und  Thoriums.     Theroiocheuiische  Untersuchung. 

Zt^clir,  anor^fan.  Chem.,  IWO,  25,378-3l>8;  Btfibl.  Ann.  der  Phya., 
U>01,  25,  15-10;  U*Ol,  25,  5  LiL  Uebers. 

190C) :  798.     SrHiHMKisKN.     Zur  Ausgestaltung  des  periodischen  Systems 
der  cheniisehen  Elemente, 

Ztechr.  pbysikal  Chem.,  UMXI,  33,  223-236;  BulL  soc-  chim.  Paris, 
1001 .  L31»  M,  m4  ;  Zt»chr.  anorgan.  Chem.,  imX),  25,  201  ;  J.  Cliem. 
8oc.  Lonil.,  UKW,  78,  2,  397  ;  BeibL  Ann.  der  Pby^..  hiOQ,  24,  72S- 
720;  1000,  24,  57,  107  f.it.  IJebera;  Naliirw.  Riindachavi.,  11K31M5, 
40l-4a3  ;  Chera.  Centrbl,  11*00,  71, 1,  1 193  ;  Scit-iice  Abstracts,  1900, 
3.  567-568. 

liilKJ:  7W,     Matignon.     Vorlesungsversuche  betreflend  die  Abaorption 
von  Wa^sers toff  und  BtickstotT  durch  die  selteaen  Erde. 

Deiilsche  Chemiker  Ztjf.,  1900.  24,  1062;  Ztechr.  anorgan.  Cbera.. 
11*01,  26,  262;  J,  Gagl>el.,  11*01,  44,  51  ;  Cbem.  CeiitrbL,  1901,  72, 

1,  86. 

1900:  800.    Matignon-    Combinaison  directe  de  Thydrogfene  avec  lea 
metaux  da  groujte  de.s  terres  nires. 

0.  R,  1000,  131,  801-893;  Ztadir.  anorgan.  Chem.,  1901,  26,  2*i2 ; 
Ztacbr.  Eiektrodienu,  I'JOl,  7,434;  J.  Chem,  Six;,  LomL,  11)01,  80, 

2,  61;  Chem.  News,  1900,  82,  303:  Cbem.  Ztg,  1V>00,  24,  JOIH; 
Nature,  1900-lilOl,  63,  147  ;  Sciem!«,  1001, 13.  435  ;  Revue  Gen.  St-i., 
1900,  11,  1349  J  Chem.  Centrbl.,  1901,  72,  I.  Ho. 

1900:  801.     HoFMANN  and  Strauss.     Kadioaktivea  Blei  und  radioaktive 
seltene  erden. 

Ber.,  UKHi,  33,  3120-3131 ;  J.  Chem.  8oe.  Lcmd.,  U)01,  80,  2,  10  ;  Ztscbr. 
anorjran.Cliem.,  1901,  26,2*i5-206;  Btill.  boc,  fbini.  raris,  1901,  [3], 
26,  68;  Jalirb.  Min.,  1902.  95,  1,  XUi;  Chem.  Zt^'.  Rep,,  1900,  24, 
301;  Naturw.  Rund.schau.,  19(K),  15,  647 ;  Ztschr.  auirew.  Cliem., 
nKli,14,g6^7;  BeibL  Ann.  der  Pby«  r  1901,  25,  80;  IWl,  25,  2IJt. 
Ueberw;  Fortscbr.  Phyn.,  UK>0,  56^  112-113;  Chem.  C^ntrbL,  19<K1, 
71,  II,  1230. 
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1900:  &y2,  KoRMANKK.  Nachweis  tier  Metallsalze  mittelst  der  Absorp- 
tionsspectral  analyse  uiitt^r  Verwendu ng  von  Alkanna.  Mit 
Tafelll.     I. 

Ztschr.  aimL  Chem.,  1900,  39.  401M34;  Bull,  boc,  cJuih.  Paris,  IWl, 
[3],  26,  053;  J,  Chem.  Sof.  Ix)n(i,  I  WO,  80,  2,  128-1 211;  Fortechr. 
Pliy8,»  lOOO,  5€\  68;  Cbeiii.  Ceutrbl,  im)0,  71,  II,  741. 

190O:  803.  Formankk,  Nachweis  der  Metallaalze  mittelst  der  Ahsorp- 
tinnsspectral  analyse  unter  Verwendung  von  Alkanna.  Mit 
Tafel  IV.     II. 

Ztechr.  anal.  Cliem.,  IfKK),  39,  67^-693;  Chem.  CeiitrM,  JUOl.  72,  I, 
276. 

ll>00 :  804.  Matignon.  Combiaaison  directe  de  Tazote  avec  les  m^taux 
du  groupe  des  terres  rares. 

C.  R,  irKXl,  131,  8,S7-B39;  J.  Chem.  S<3i!.  Lond.,  VJOl,  80,  2.  OCMil  ; 
Bull,  8CK?.  oliiin.  Paris,  PlOl,  [3],  25,  'Sdry;  Cheiii.  New>,  PJCKj,  82, 
290;  Ztsi'hr,  Elektrochem.,  1901,  7,  434;  Nature,  IKOO-liRJl,  63, 
123-124  ;  Cliem.  Zt^.,  UW,  24,  ]0m ;  Science,  190J.  13,  435  ;  Revue  ' 
Sci,,  1900,  [4],  14,695,  724;  Revue  Gen.Sd.,  l9tM1,  11,  1288;  Chein. 
Centrbl.,  mn,  72,  I,  85. 

IIKJO:  805.     Crookes.     Radio-activity  of  Uranium. 

Roy.  8oc,  I.ond.  Proc,  lS99^1fKK),  66,  409-42^i;  .1.  Cbein.  Hov..  IximL, 
UK)0,  78,  2,  58r.-,=>87;  Chem.  News,  1900,  81,  25;j-255,  2a'i-2<J7; 
Zl6t!lir.   anorgan.    Chem.,  1901,   26,   20(i;    Am.  J,  SH.,   J 900,  [4], 

10,  318-319;  Reviie  Gen.  Hci.,  I91K\  11,  949  950;  Naturw.  RuihI- 
tK^haii.,  1901,  16;  39:  J.  Phye.,  1901,  [3],  10,  :itJ3 ;  Boil)!.  Ann,  der 
Phys.,  l^JOO,  24,  849;  U»00,  24,  «3,  m  Lit.  Uebers;  Fort«chr.  Phya,, 
1900,  56',  llO-Jll :  Chem.  Centrbh,  1900,  71,  II,  3r>4-3<>5. 

1900 :  806.  Afanassikw.  IJber  die  Einwirkung  von  Uran  und  Thorium 
eiithaltenden  Mineralien  auf  die  photograpbische  Platte* 

J.  R1188.  Phyg.  Ge«..  HH)0,  32«  (Phys.  TeilK  10:^^106;  .b  Cfiem.  801'. 
I^iid.,  1900,78,2,70:!;  Beihl.  Aim.  der  Phys..  liHHJ,24,  1022;  19tM), 
24,  89  bit  Uebers;  Bull  «oc.  fmm;.  min,,  190O,  23,  232;  Fnriet'hr, 
Phya.,  1900,  56^  124,  154r-155;  Chem.  C^iitrbL,  UKM),  71,  II,  415. 

1900 1  807.  BosE  and  Juttnkr.  tlber  die  Eigenscbafteo  der  Becqiierel- 
Strahlen. 

Chem.  Ztg.,  1900,  24,  417-420;  J.  (tashul,  H*00,  43,  5tl  ;  Cfjem. 
Centrb!.,  1900,  71,  II,  3. 

1900:  808-  Curtius  and  Darapsky,  Neue  Untersucbiingen  liber  den 
Stickstoffwasseratoff,  N^H. 

J.  prakL  Chem.,  19O0»  [23,61,408-422;  Chem.  CentrbL,  !90O.  71, 

11,  1&-16, 

T900:  809.     Nernst  and  Bosk.     Zur  Tbeorie  des  Aiierlieblos, 

Phya.  Zt«L-hr.,  1899-UK)(>,  I.  2H9-2V»J  ;  J.Gtislje!,,  imM),  44,  412-41:?;  J. 
80c.  Chem.  Iml,,  IVlOl,  20,  791-792;  Nulurw.  Rundm-hmL.  hm\  15/ 
363;  Fortecbr.  Phys.,  1900,  56^9;  Projjresmve  Age,  1900,17,323; 
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1901, 19,  12Q ;  Gae  World.  1901),  June  16;  Journal  dea  Uaiiiea  4  i^&z, 
1901,  Feb.  5;  Wagner's  J^k.  1901,  47,  l(Ki;  Beibl.  Ann.  der  Pbys., 
1900,  24,  470-471  ;  1900,  24,  r>0  Lit  Uebere;  Science  Al>8traeta,  19(>0, 
3,  625-626, 

1900:  810.     Samtleben,     Ueber  deii  Einfliiss  von  Lichtgebern  auf 
Lichtstiirke  ties  Auerliciits. 

J-  Gasbel,  lliOO,  4a,  5(39-570;  Ztsclir,  angew.  Chem.,  1900,  13. 
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Ann.  der  Pharm. 

Antialen  der  Pharmacie.     1832-1839,  32  vols, 

Ann.  Chem.  (Liebig). 

Continued  under  the  title  Annalen  der  Chetnle  und  Pharmacie. 

1840-1873,  136  vols. 
Continued  under  the  title  Jtistui  Liebig*8  Annalen  der   Cbemie  und 

Pharmacic.     1873-1901,  I.jI  voI«, 
Supplement^Bande,     1851-1872,  8  vols. 
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1809-1902,  3  vols. 
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Ann.  chim.  pbys. 

Annales  de  ehiinie  et  de  phyalqae. 
181S-1840,  2**  aeries,  75  volg. 
1841-1863,  3°  series,  m  vols. 
I8f>4-1873,  4**  serioB,  30  vols. 
1874-1883,  5**  series,  :iO  vole. 
18S4-1893.  6°  series,  30  vols. 
lSd4-]lK»l,  7*"  series,  U  vols. 

Ann.  der  Phys,  Pogg. 

Annaleii  der  Physik  and  Cbeuiie. 

1824-1833,  P  series,  30  vols. 
1834-1843»  2°  series,  30  vols. 
1844-1853,  3°  series,  30  vols, 
1854-1863,  4**  series,  30  vols. 
1864-1873,  5°  series,  30  vols. 
1874-1877,  6**  aeries,  10  vols. 

Ann,  fler  Phys.  Wied. 

lS77-18f«),  [7],  Neue  Folge,  69  vols. 

Ann.  der  Phys.  Drude.     ♦ 

C4>utinued  mider  the  title  Aimalen  der  Physik. 
UHHJ- 1  IK)  1,  [K],  Vierte  FolKt%  6  vols. 

Beibl.  Ann.  der  Phys. 

Beibliilter  -m  den  Annalen  der  Physik  imd  Ojemie.     1877-1 8t)9,  23  vols. 
Coiiti Tilled  under  tlie  title  BeibUitter  zu  deii  Annalen  der  Physik, 
1900-1SK)1,  2vola. 

Ann*  der  Phys.  Pogg. 

ErgiitiK.     ErgiUjzuogshiinde.     1842-1878,  8  vols. 
Julielh.     Jubelhand,     1874,  1  vol. 

Ann.  mines. 

Ann  ale  8  de«  mines. 

1816-1826,  1°  series,  13  vols. 
1 827-1831,  2°  series,    8  vols. 
1832-1841,  3**  series,  20  vols. 
1842-I8:>1,  4*»  series,  20  vols. 
1852-1861,  5^  series,  20  vols. 
1862-1871,  6*»  series,  20  vole. 
Mtmoires-j  1872-1881,  7**  series.  20  vols, 
j  1882-1891,  8°  series,  20  vols. 
L  1802-1901, 1*-^  series,  18  vols, 

Ann.  Phil.  Thomson. 

Annals  of  Philostii»hy.     1813-1826,  28  vols. 
lAnn^e  scientif. 

Ann^e  (L')  sclentifique  et  indiiatrielle.     1857-1877,  21  vols. 
Aiiimaire  sci.  ehtm. 

Aininnire  dee  sciences  chi  in  nines  on  Rapporl  aur  lea  progr^  des  scienc 
naturelles  present^  ii  rattadeniieStrOkolin  [sic]  |iar  Berzelins.     Supplement 
a  son  Traits  de  Chimie,  Tradnit  en  Fran<,'iii^  par  H.  D.     Paris,  1837,  1  vol. 
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Annuaire  de  chimie, 

^Annuaire  de  chimie.    Millou  and  Roiset.     1845-1861,  7  vols. 
rch,  gea.  NaturL 
Archiv  fur  die  gesamtKiie  Niitiirlehre.     1824-1830,  18  voIh, 

Archiv.  fiir  Chetn.  (Kastiier). 

■  Continued  under  the  title  Ardiiv  fiir  Cliemic  und  Meteorologie. 

1830-1835,9  vols, 

Archiv  Bergbau. 

Archtv  fur  Berglmu  und  Huttenwesen,     1818-1831,  2t>  vole. 

Continued  under  the  title  Art'biv  fik  Mineralogie,  Geognoaie,  Bergbftu 
und  Huttenknnile.     18^-1855,  2(i  vola, 

Irch,  8ci,  i>hys. 

Biblioth^que  universe) l^. 

Archives  des  acienees  phyaiquea  et  naturelles,  Geniive, 

1846-1857,  36  vols. 

1858-1878,  nouvelle  periode,  CA  vols. 

1878-1895,  3°  series,  34  vols. 

1896-18m),  4°  series,  8  vols. 

Irsb.  Phys,  Kemi. 

Ar«benittelHe  oin  Franiategen  i  Phy»ik  tK-h  Kemi  till  Kongligu.  Vetenshajis 
Akademien.     1821-1840,  20  vols. 

I  Arab.  Kemi. 

Continue<l  under  the  title  Areberaltelse  oui  Framstegen  i   Kemi  och 

Mineralotfi.     1841-1847,  7  vols. 
Continued  under  the  title  Arsbenittelae  om  Framstegen  i  Kemi. 
1847*18411,  3  vols. 

I  Berg  u.  H.  Ztg.  , 

Borg-und  llntt^anniilnuiMche  Zeitnng.  I 

1842-1840,  5  vols.  " 
'                          1847-lWl,  55  vols. 

Bib],  uiiiv. 

IBibliothi^que  univeraelle  tle.s  sciences,  belles  letlres  el  arts  "flaastj  .sciences 
I  et  arte."     l81tM835,  60  vols. 

Boston  J.  Chem. 
Boston  Journal  of  Cheudstry.     1869-1880,  vuls.  4-14. 
Continued  under  the  title  Boston  .Tourinil  of  Chemistry  aii<l  Poimlar 
Science  Review.     1881,  1882,  2  vols. 

Pop.  Sci.  NeW8. 

Continued  nnder  the  title  Poiiukr  Science  News  and  Boston  Journal  of 
Cheiniatry.     188:i-lS98,  vols.  4-16. 

Joston  J.  Nat.  Hist. 

Boston  Journal  of  Natural  History.     1845-1863,  vols.  5-7. 

Irit.  Assoc.  Adv,  Science. 

British  Association  for  the  Advancement  of  Science.     1831-11K)1,  71  vols. 
1.  de  pharni. 

Bulletin  de  pbarmacie.    1809-1814,  6  vols. 
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J.  de  pliarm* 

Continued  amler  the  title  Journal  de  pharmacie  et  dea  sciences  HGoesaoires. 

IS  1 5- 1841,  S**  series,  27  vols. 
Journal  de  pharmacie  et  de  oliimie. 

1842-1804,  T  serieti,  46  vola. 

ISft-fy-IST^,  4**8ene8,  3()  vols, 

18S0-18U4,  b"  8erie8»  3()  vols, 

1895-1901,  6°  series^  14  vols. 

Chem.  News. 

Chemieal  Newa  (TJie).     18<i0-iy02»  m  vols. 

Chem.  News  (Am,  repr.), 

Cbemical  Newa  aud  Journal  or  Phyaical  Science  {American  reprint).     186T- 
ISTOj  6  vols,  and  G  noa, 

Chem.  Gaz. 

Chemical  Gazette.     1842- 1H59;  \7  vols. 

Cheni.Soc*  (Lund.)  Proc. 

Chemical  Society  of  Ivondon, 

Proceeding's^.     Ig4l-^1«43,  I  vol. 

Metnoirsautl  Proceedings.     14*43-1848,  2  vols.  ' 

q.  J.  Chem.  Soc.  (Lond.). 

Quarterly  Journal  of  the  Che^nieal  Society  of  London,     1H41»-1862,  14  vols. 

J,  Chem.  Soc.  (LuikI  j. 

Journal  of  the  Obemieal  Society  of  Ixindon, 
1862,  1  vol. 

mi3-1875,  n.  s.,  13  vols, 
187fi,  T  series,  2  vols. 
1877,  4®  ueries,  2  vols. 
1878'lHt>2,  5^  series,  30  vols. 
im»:Mll02,  6**  Heriee,  32  vols. 

Chem.  Soc.  (LoinJ.)  Proc, 

Proceedings  of  the  Chemical  Bociely  of  l^ndon,     ISSo-lWJl,  17  vols. 

Chem.  Ceiitrbl. 

Chemii^ches  Ceutralblatt.     See  Phannaceutischea  Centralblatt. 

Chem.  Ind.  (Jacobseii). 

Cheniische  (Die)  Industrie,     1878^1001,  24  vols. 

Chetn.  Ztg.  Rep. 

Cbemiachefl  Repertorium  (Supplement  zwr  **  Chemiker  Zeitnnjf"). 
1HH6-1^»02,  17  vols. 

Chem-techn.  Milthl. 

Cbeinisch-technischen    Mlttheilungen    (Die)   der  neueaten   Zeit   (Elaner). 
1846-1881,  37  vols. 

Chemist  (Watt). 

Cheuiiet  (The).     1840-1858,  16  vols.,  excepting  1840,  1842,  1852-18531 S  Tols. 

Proc.  CoL  iSci.  8oe. 

Colorado  ScientiSc  Society.     Proceedings,     1883-1896,  5  vols. 
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(Comptea  reiifliis.     See  Iii^titat  de  France.) 

r.  mensuels, 

Comptee  reridiis  menauelH  des  reunions  da  la  90ci(*t<§  de  rindiiatrie  min<!rale, 
1 877- UK) I,  17  voh. 

[JongT^a  iDtern.  phys. 

Congr^a  intemational  physique.     1000,  3  vols. 

iCosmos. 

OotmoB.     188^1901,  45  vols. 

[Dana^fl  Min. 

Dana's  Miiieraloj^y,  1874,  5th  edit. 

Dana's  MinerRlogy.  Appendix  III  to  5l!i  ediL 

*  Dana'fi  Mineralogy.  Appendix  I,  IHtHredit, 

■  Bet, 
Deutiiche  ehemtache  Gasellfl^-haft  zii  BerUn,  Berichte. 
1868-1902,  35  years,  90  vols. 

■  Edin.  J.  Sci. 
Edinbut^h  (The)  Journal  of  Science.     1324-1829,  10  vola. 

Edin.  Phil  J. 

k    Edinburgh  Philosophical  Journal.     1811)-182fT,  U  vols. 
Continued  under  the  litleTha  Edinhnrgh  New  X^liilosnphical  J^nnml. 
]J^26^]854,  57  vols, 
J855-1864,  19  vola. 

Acta  Societatis  Scieiitiamm  Fennicrc, 

Fiufika  Vetenskaps  Akadeuuen.  Acta  Societatle  Seientiarum  fenni(^. 
1842-IS75,  vols.  1-10. 

Gas&zetta  ehiin.  italiana. 

CiazRetta  diimtcji  italiaua.     1871-1889;  19  voIh. 

^  GeoL  Foren.  Fiirh. 

Geolofcieka  FareningeuB  i  Stockholm  Fdrhandlhijjar.     1872-1808,  20  vols, 

Giom.  mill. 

Giornale  di  minenxloj^ia,  criatallogr'afia  e  petrogralia.    Milano. 
1K90-1894,  5  vols. 

I  (lUielin-Kratit^  HaiHll>.  anorg.  Chernie. 

Gmelin- Kraut,  Hamlbuch  der  ivuorganische  Cheinie. 
1872»  voL  P. 
1H77,  vol.  L 
1874-1886,  vol.  IP. 
1875,  vol  HL 
1897,  vol.  ir*. 

fArchives  tiMcrlandaises  des  sciences  exacted  et  natnrolles. 
Hollandeche  rnaatschappij  der  weten&chapjieu  le  Haarlem. 
Archivea  neerlandalsee  de»  sciencefi  exact^^a  ^t  nalu relies.     181*0,  vol,  24. 

Industries  and  Iron. 

Induairiea  and  Iron,     LondoUi  1887,  2  vole. 
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II  Nuovo  Cim. 

II  Nuovo  Cimeiito. 

1855-1868,  2S  vols. 
IS(]y-187fi,  2**  series,  16  vols. 
l877-l8fK,  3**  aeries,  36  voli. 

BMnepaTopcEaH  AKa^eMiM  HayK^»  CaHKTneTep^yprB. 

(IniperiAl  Academy  of  Sciencea,  St.  Petersburg,  EuseiiR. ) 

iMetiL  Vl**  Ser,  Sc,  raath.-phys.  et  nat 

M^ moires  de  FAcadernie  imp^iHale  des  sciences  de  Saint- Pel ersbourjr* 
Slxit^me  S^rie.  iSciences  matht'uiatiques,  physiques  et  naturelles.  2 
tomes,  1 83  S -1833. 

M(5ni,  Vl*  Ser,  Sc,  math,  et  iibys. 

Memoirea  de  I'Acadi^iide  imij«5nale  des  sciences  de  8ain^Pele^ehonlv. 
Sixieine  Serie.  i?cience«  mattK^matiiinea,  physiques  et  naturelles,  Tonies 
ni-IX.  Premiere  partie.  Sciences  mathe ma tiqnes et  physiques.  Tomes 
J-VII,  1838-1859, 

M^m.  VPS^r.  Sc.  nat. 

M^moifes  de  V  Acadi'mie  Imp^riale  des  sciences  de  St.-P^tersbourg.  Si  t r^me 
Serie.  St'ienees  lusitlietnatiqiieSj  physiques  et  iialurelles.  Seeonde  partie. 
Scienees  nalurelles.     Tomes  1  (in)-VlIUX),  LSr^^VlSoa 

Mcni,  deg  Bav.  etn     3aimcKH  UocTopoHimx^  yieiiHX*B. 

Meinoirea  prt'sentt^sA  rAcadt^iiiie  iinpifriale  des  sc^ieiieea  de  St.-P^ter8bourg 
par  divei'9  savana  et  lua  dana  sea  aaaemhlees.     Tomes  I-IX,  1831-1860. 

M  (^moires  de  TAciid^niie  I  m  pari  ale  Aea  scle  nces  de  Saint-P^terabourg 
Vn*Si'»rie.     Tomes  I-XXIX.  ia5iV188L 

Mem.  VllPSer, 

Mr*nioire8  de  TAcadeuiie  imp^riale  tle^  sdences  de  Saint-P<§tersboarjr. 
VHl*  iN''rie.  Classe  des  sciences  physiques  et  math^matiqnes.  Tomes 
l-l*,  I.S!)5-m)L 

R.  t],  actes. 

Het-ueil  des  aetes  des  si^ances  publiqnea  de  TAcad^-mie  inip<'Miale  des  sci- 
ences de  SaJJitPetersUourg,  tenues  depuis  1827  justjuM  1848.  Vin|^  et  un 
volumes,  1828-1849. 

Compte-rendiL 

CVjuipte- rendu  de  I'Aciidemie  imp^riale  des  sciences  de  Rt-P6terslL>oarg, 
pr^o6d6  de  I'^tat  de  eon  personnel  Ajinees  1819-1857.  Unit  volumes, 
1850-1858. 

Bull.  Sc. 

Bidletin  acientifiqne,  puliiii^  par  l*Acad»5mie  imp^rlate  dea  sciences  de  Saint- 
Ptterabourg.     10  tomea,  1837-1842. 

Bull  phys.-math. 

Bulletin  ile  hi  classe  phyaico-matlMMmiliquc  de  I- Academie  iinp^riale  des 
sciences  de  St.-Petershourg,     Tomes  i-XVII,  1843-185*). 
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lull,  de  TAcad. 

BuHetin  de  rAcad^mie  hnperiale  dee  sciences  de  St-P^terabotirg.  Tomes 
I-XLVI, 

1860-1888,  32  vols. 
1889-1894,  nouv.  s^r.,  3  vols, 
1894-18^^^1,  5°  8<r^r.,  11  vols. 
The  5th  series  has  a  Russian  title  besides— 

HautcTiji  llMnepaTopcKoft  AKa^eMiif  HayK'B. 

Ifl.  phys.  et  chim. 

Melanges  phj^aiques  ot  ehimiqties,  tir^a  du  Bulletin  pliysko-inathi^niatiqiie 
de  rAcad^^mie  impt^riale  dea  edences  de  St-P6terabonrg.  1849-1894, 
13  vole. 

Tableau  (f^n^ral  metho^Hqtie  et  alphaMtiqne  des  naatiC^res  rontenues  dana 
lea  publication  a  de  TAcad^inie  imperiale  dea  sciences  de  St.*FeteFBboiirg 
depuis  aa   fondatton. 

1"   Partie.     Publications  en  langnea  etmiig^re«,  1872  {eoiitaina  all 

{lapera  in  foreign  tongue  to  1870  inulnaive). 
Supplement  I,     Publicntiona  en  langnea  ^Stranj^eree,  1871  i  I  Nov., 
1881. 
Catalogfue  des  livrea  publi^a  en  lan^uea  (^brang^res  par  TAcad^mie  imperiale 
des  Bciences  de  St.-PtHerabourg.    1867,  121  pages,  followed  by  auppl^ment 
(no  date),  probttbly  about  1867»  2  pages. 
Supplement  I.  aux  catalogues  des  livrea  puhliiSs  en  lanjfuea  ruaae  etiHrang^res 

par  rAcad<5mie  impiiriale  des  scieuceB  de  St.-P^tersbourg.     18fi9. 
Supplement  IL  aux  eutaJogues  des  livrea  publics  en  langues  cHmn|ft>rei»  par 
rAcadcmie  impiL»riale  dea  Bci^nces  de  St.-Petersbouri;.     (Edition  de  lHft7.) 
Catahjgue  des  livrea  publiea  imr  rAcad^mie  imi^^riale  des  sciences.     187fi. 

I,  Publications  en  langue  ruase. 
Catalojfue  dea  livres  publit's  par  TAcadcnnie  imperiale  des  sciences.     1877. 

II,  Publications  en  langnea  if'tran^^t^rea. 
CaUdogue  dea  livrea  publi^a  par  I'Academie  imji^riale  dea  sciences.     1888. 

L  Publications  en  lanirnc  russe. 


c.  a 


liiatitut  de  France.     '*  Comptea  rendtia  bebdomadairea  ilea  a/^auces de  T Acad- 
6m  ie  dea  aciencea.*' 
Paria,  1835-UJ02,  135  vola.,  and  2  supplements,  185<i^  1801. 


irhuch  Chetn. 

Jabrbuch  der  Cbeinie,  Meyer. 


1891,  vol  8. 


Jahrb.  Min. 

JfthrViucb  fiir  Mineralo^ie,  Geognoaie,  Qeologie  und  Fetrefaktenkunde. 

1R3(M832,  3  vols. 

Continued  under  the  title  Nenes  Jahrbuch  fur  Mineralogle,  Geognosie,' 
Geo  log  ie  und  Fetrefaktenkunde. 
18aa-1802,  30  vols. 
Continued  under  the  tttJe  Neues  Jabrbuch  fiir  Mineralogie,  Geologie 
und  Paln-Mmtologie. 
1863-1902,  til  vola. 
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Jahrb,  Min,  Beiliige  Bund. 

Beilaj«e  Mm]e]     1881-1002,  15  vols. 

Jahrb.  ErfimK 

JalirliiH'ii  tier  Erlinclnnjren  iind  Fortat^hritle  an(  <U'n  fieliieten  der  Physik 
mul  Cheruie,  eU%     L%5-1WI,  :^7  vuls. 

Wagner's  Jsh. 

Jahresbericlit  iil»er  dk-  Fortschrilte  der  cheniiadien  Technolo^ie  (Wagner). 
lHrj5-UK>U  4t)  vols, 

Berzelius  Ji^h. 

Jalireslwricht  iiher  die  FortscliriUe  der  physiscben  Wissensehftften, 
1822-1841,  20  vols. 
Continued  nuder  the  title  Jahresbericht  fiber  die  Fortadiritteder  Chewiie 
11  nd  MhieraloKie.     1842-lSol,  10  vols. 

Jab.  Chem. 

Jabresberieht  uber  die  Fortsehritte  der  reinen,  pharmaceiitiachen  nndjech- 
nischen  Clienne,  Pliysik,  Minemlo^iie  nnd  GeoloKie. 
1847-lH9;j,  11.  5fi  vols. 
18^5-18117,  G  vole. 

Jab.  rein.  Chem. 

Jahreaberiehi  uber  die  Fortachritte  aiif  deia  Gebiete  der  reinen  Cliemie. 
1873-iaSl,9  vols. 

J,  anal.  Chem. 

Journftl  of  Analytical  Cheniistry.     1887-1893,  7  vols. 

J.  fLirChein.  (Schvveig^'er). 

Joiirjjal  fiir  Cbeniie  nnd  Pliyaik  (Sch weigger).    (See  Neues  allgemeinee  Jour- 
nal der  Cliemie.) 

J,  Chem,  Soc.  (Lond,), 

Journal  of  the  Chemical  Swiety  of  London.     (See  Ciiemical  Society  of 
London.) 

.},  Fraiikl.  Inst. 

Journal  of  the  Franklin  Institute,  etc*. 
182r>-1827,  4  vols. 
1828-1840,  2°  geriee.  2i\  vols, 
1841-1901,  3^  aeriefl,  152  vols, 

J*  Gas  h. 

Journal  of  Gaa  Lighting,  Water  Supply,  and  Sanitary  Imp  rove  roents,  Fxm- 

don.     1S85-189<J,  vols.  45-7:J',  :U  vols. 

J.  Gasbel. 

Journal  fiir  Gasl>eleuditunj?  und  verwandte  Beletichtungaarten,  189^1895, 
vols.  3(3-38  and  1897-1 90l»  40-44.  inelneive. 

J.  de  pbarm. 

Journal  de  pharnmeie  et  des  sciences  aceeeaoires.  (See  Bulletin  de  pbamiacie.) 

J.  prakt  Chem. 

Jtiurnal  fur  praktische  Chemie  ( Erdinann,)     (See  Neuea  allgemeinee  Journal 
der  Cliemie.) 
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Jour,  phya. 

Journal  de  pbyaiqiie  tluVorique  et  appliquee, 
IHS2-18*.n,  2**  seriea,  10  vols, 
18I>2-IU01.  ir  series,  K)  vole, 

JKypH.  Ptcck.  XttM,  U6m. 

HiypkajTb  PyccKaro  XiiMMHecKiiru  06iii,eiTBa. 

Qnurn«l  of  the  Russian  ChL-iuical  Huciety  J  St.  Petersburg.  1869-1872, 
Vols  1—4  continued  under  ihc  title: 
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Ztschr.  deut.  geol.  Ges. 

Zeitschrift  der  deutschen  geologischen  Gesellschaft.     1849-1900,  52  vols. 

Ztschr.  Kryst. 

Zeitschrift  fur  Krystallographie  und  Mineralogie.     1877-1902,  36  vols. 

Ztschr.  Phys.  Math. 

Zeitschrift  fur  Pliysik  and  Mathematik.     1831,  vol.  9. 

Ztschr.  physikal.  Chem. 

Zeitschrifb  fiir  physikalische  Chemie,  Stochiometrie  und  Verwandtschafts. 
lehre.     1887-1902,  41  vols. 

Ztschr.  physikal.  chem.  unterricht. 

Zeitschrift  fur  den  pliysikalischen  und  chemischen  unterricht. 
1891-1901,  vols.  5-14.      • 

Ztschr.  prakt.  Geol. 

Zeitschrift  fiir  praktische  Geologie.     1893-1901,  9  vols. 
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RUSSIAN  TITLES. 
1^(59  :    1 13,       MEnJlEJT,KRT,.       CoOTHOllIOHie  CHoftCTBI.  Cl>  IlTOMHUMl*  BtcOM-b 

iijeMeiiTorrb.  (On  tliiM^orrc?littioii  afihe  i)]'o|)erties  and  atomic 
weij^fiLs  ortho  elpmonU.) 

iKypnujt  PyccKaro  XiixHiecitaro  U(iinecTiia, 

(Journal  of  the  Russian  Chemical  SncietvL  iSGt),  1,  35.  t]0-77;  Chetii. 
News,  18Gy.  1»,  275.   Roy-  ^oc.  C.  Scl  PaiK-rs.  1902,  112.  498. 

1871  :   149.      MEHAE-HiEB-L.      EcTeCTDeHHafl  CHCTeMaMeMeHTOB-L  H  npiiM't- 

neme  en  K'b  VKiiaaniio  fBoerxHii  ne<»TKi)iiTUXT>  ^.leMenTOB'B. 

(  A  uatiirul   system  «^r  th«*  rhMin^nls.    um\  its  ainjliration  in  Ihc 

iiijicatioii  tirthe  projK'i'rii*^  ormnil-^currr^^d  elriiH'uts.) 

[1870]  /Kypii^i''  I'yi't'Ktiro  XiiHinecKaro  OoinerTUii.  (Journal  of  the 
Russian  Chemical  Society)*  1h71,  Ji^  7,  2ri-5i>.  Roy.  Soc.  C\  Sd, 
Papers,  1902.  1^»  4.US. 

18?3  ;  10 U  MeHvTEjiieb'b  0  iipifiitfiifMocTU  iiepioAM'iecKaro  aanoRa  Kb 
HOpirroflyM'b  MOTiU-iaMi.  (oTHhri.  PaMMi\TL€uepry, )  (On  t\w 
applicability  of  i\\^  perioclic  law  to  the  cciile  niotals  )  (Answoi* 
lo  KamuielslHTg.) 

iKvpuajL  Pyci'itaro  XiiMHiecKftro  OCiuecTB«  ti  <T»ii,m»iecKaro  C^iuecTUtt  hjjh 

II Mile piiT( » p V ROM ij  (I - n e T e p6 y  |>rc  ko m i^  T  u n Be jk' h  rork. 
(Journal  of  the  Kussjan  Chemical  Society  ami  of  the  Physical  Society 
of  the  Jniperiiil  ITniversity  of  St.-Petersliurg),    1873  r.,  Toxe  CTunn 
vh  ( Licb.  Ann,  16H,  4.rj.)    Roy.  Soc.  C.  Sci.  Papers,  1879,  8»  379. 

ITS.  irH.IM-Oni..  0  AUO^iilUX'L  COJJIXI,  X.IOpHOft  H  X.lOpiU'TOfi  ll/Ja- 
THHht.    (On  tht'  vah'Mry  of  tho  i'h'nn'jjts.) 

iiCypitiUL  PycrK:iro  Xmni'iet  Kiiro06mecTitii  h  tlrwmMPCKm'u  tiGutecTBu  ii|ni 

If 5* llf  pttT O ] I C  Ki I M  It  C  - 1 1 1^ T e pC> y  [» re K t> M  1.  y  H H  Wt' I )C  H T e  I li. 

(Journal  of  the  Russian  Chcniica!  Society  and  of  the  Physical  Society 
of  the  Imperial  University  of  St.- Peters  burg),  1S77.  »^  part  2. 1)8-09. 

IMl :  '222.     ME«j.E.iiiKin».     CoooiHeiiie  no  iioHo;ty  MFionixi>imom*oTKpiJ- 

TtiXT.  MapUHIiMKOM'B,  JU-li^^l^^'nTl^nOMTi,    lult'lUJ  H  HMJIMHJHOM'h  HepH- 

TOHhixi*  II  ra  iiUHHHTOiihixii  MCTa T,iOB;t.,  (Cotninnnii'atioii  about 
Hevf'i'al  cerile  and  gaUolinibj  nieials  nrwly  disrovenMi  by  Marignac, 
IMulVmtaino,  Cleve  nrtii  Nilsoa.) 

}llvpinuk  Pyc(!Karn*I»ii,iHKo-XnMHiPCKaro06iuecTimtriiMHMiiepiiTapfK(iMi. 

C.-IleTepfiyprcKOMf.  Vimiiepcnrt^Tk 
(Journal  of  the  Russian  Physico-Chetnical  Society   of  the    hnperial 
University  of  St, -Petersburg),  18S1  r.,  t  1H,  i.  xmm.,  otj.  I.  npoxuK,, 
crp,    517-520;  Chem.    Ncwh,   1H82.   M,  256;    Rov.    Soc.   C.  Sci. 
Papers,  1902,  If,  4.98. 

:so9.  BAiiApniiT.,  06^  aTOMHUxii  Bifaxi>  ;^ae5fOHTOBTi  (Sur  les 
pui<i8  utornitpie."^  floH  eUMnriits  p:ir  M.  A.  BaxarotF.)  * 

HCypnaJiu  Pvf  oKaru^H  iHKO-XuMsrtcciairo  06iuccTBa  i»pn  llMiiepaTopcKOMi 

C-UeTepf'yprcKOMh  ymiuepctnerfe. 
(Journal  dc  la  soci^t^  phvsicochimique  russe  k  rUnivernitd  tie  St.-l*^- 
tcrfibourg),  ISS7,  1«,  61-73. 
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1896  :  462.  Boeiraaro  HHsenepa  F.  II.  Hephhka.  IIo  noBOAy  cocxaBa  h 
iipHpoAH  OAHoro  uepHTOBaro  mmepajia  Hat  BaTyMCKO*  o6jiacTH. 
(Sur  un  niiiieral  ceritique  du  district  de  Batoum  par  M.  G. 
Tchernik.) 

^ypHaji  PyccKaro  ^HSHCo-XHMHqecRaro  06iiiecTBa  npH  HiinepaTopc- 

(Journal  de  la  soci^t^  physico-chimique  nisse  k  rUniversit^  de  St-P^ 

tersbourcr).  1896,  28,  345-359. 
Ztschr.  Krvst.,  1898-1899,  81,  513-514;  J.  Chem.  Soc.  Lond.,  1899. 

7«,  2,  668-669;  Chem.  Centrbl.,  1899,  >0,  II.  676-677. 

1896:  518.     F.  IT.  ^EPHHKt.    **Koe-Tro  OTHOCHxeJibHO  cocTaBaH  iipHpojiu 
o;^HO^o  ixepHTOBaro  MHHepaJia  h3  f»  BaT^MCsoit  o6jiacTH. " 
(Sur  un   mineral  ceritique  du  district  de  Batoum   par   M.  G. 
Tchernik. ) 

JRypeajii  PyccRaro  $ii3HRo-XHiiHHccKaro06mecTBanpH  HiiaepaTopcKon 

C.-IIerepoyprcKOMb  yoHBepcHTeTt. 
Gournal  de  la  soci^t^  physico-chimique  russe  k  rUniversit^  de  St.-P6- 
tersbourg),  1896,  28,  221-222. 


^^^^^^^^v 

^^^^^^^^^H 

^H    Abney.     Se«  Hoecoe,  Lockyer,  Devvar, 

BeneflickB.     8ee  VonSidieeleand  Betn*-             ^^| 

^H       Gib)»B,  Liveit]^«  Scluister,  Hartley.  Ab- 

dk'ka                                                                      ^^M 

^H       ney%  Rml  Watts;  alao  Roscoe,  Watt**, 

Ben/.,  1902:  1027                                                      ^H 

^H       Ixickyer,    Dewftr,  Liveing,  Sclmster, 

Ber>^retnann,  IH51  :  7it;    1851:  77;  1^52:             ^H 

^^        ti  li rt  1  ey  ^  G  i  I) be ,  an  d  A  b  tioy 

84;   I8tji:  102                                                          ^H 

L,         Ackroytl,  J902:   1117 

Berlin.  1852:  83;    1^52:85;   1853:   88;              ^H 

!■    Afiina^iew,  190():  8041 

1802:  102.     See  also  Dainourand  Ber-             ^H 

^B    AlexathJer,  UH}2:   1071 

^H 

r          Allen,     See  Rutherford  and  Allen 

Benihnrdi,  1817:  4                                                 ^H 

^^    Aloy.  1902:  1089 

Berxelins,  1818:  5;    1821  :  i\;    1821  :  7, 

^^1 

^^B    Analyses  of  mine ralsr  1 874:  170 

1823:  8;  1825;  9;    1828:    12;  1829 

■ 

^H   Armstrong,  1902:  im5 

13.;    1829:   14;    1829:    15;  1829:  17 

^H    Arp}>t\  \m7 .   VM 

1829:   18;  1830:  20;   IH.'iO:  21  ;   1830 

^^1 

^H   Auer  von   WeJebacli.   L8H7:  314;   1894: 

22;    1831  :  23  ;    1832:   24;    1832:  25; 

^^1 

^^^397;    189S:  »i20;   lUOi  :  mO;  m)l :  98U 

1832:  2t>;  18:12:  27;   1833:  30;  1833 
31  ;    1834  :   32  ;    1835  :  33  ;  1835:  34, 

■ 

^BKirard,  1901 :   1002 

1836:  35;  1837:  M;  1838:  37  ;    1839 

^H   Babr,  1862:  im;  1803:   108;  1864:  118 

39;    1840:  44;    1841:  48;    1842:  49, 

^H 

^*    liailey,  1901:  101 L 

1843:  52;  1844:  53;  1845:  53;   1846: 

^^1 

r         Baker,  1S89:  333 

59;   1847  ;   m;  1848:  70;  1849:  72 

^^1 

|H    Uandf^t^pt,   1897:  554 

1849;  73;   1850:  74:    18B2:   102.     Bee             ^H 

^1    Knrrii>re,  18V»0:  474 

rIeki  tviilin,   Waliinaniif    EgK^*rt;ii  and             ^^H 

^H    Harruws,  im>:  507 

Berzelin^                                                                  ^^B 

^M    Hary,  1898:  m2 

IWsson,  l!)01  :  917                                                      ^H 

^m    Boskerville,  1901 :  882;  1901 :  imi  ;  1901  : 

Bettendord;  1889:  332                                            ^H 

^m       902;  1901:  978 

Bemlant.  1832:  28                                                   ^H 

^B    Ba»kerville    and    Letiily,    1902:  1080; 

BiItK,  1902:    1031);    11H>2:   1040                              ^H 

^M        1902:    lOSl;   1902:  1102 

BuHler.  imi:  (i95                                                  ^H 

^m    Banr,  1900:  792;  tlMK):  813;    1901:  933; 

Blonistrand,  1870:  148  ;  1878:  203  ;  1885  :             ^H 

^H       1901 :  1H7.    See  alao  Mmhinanu  and 

283  ;  1887:  313;  1887-1888:  318;  1889  :              ^H 

^v 

;^^6;   1890:  338;    1897:   552  (obituary              ^H 

f          Bayerlein,  1899:  723 

notk'e)                                                                   ^^M 

L^    liayley.  1898:  (M3 

Blondel,  lOOO:  858                                                 ^^H 

^B    Bazarow,  I887i  30^1.    S«»ea1eo  Addenda, 

Blum,  \m}:   144                                                     ^H 

^m        1887:  309 

Bin  man,  1901 :  943                                                  ^H 

^1    Becker.  1K80:  214 

BoK^ild.     See  Flink,  Bogjfibt,  and  Win-             ^H 

^LAeqiierel,  1899:  704;  1900:  852;  1901  : 

^^M 

^^^U6;  1902;  UOt) 

Boebm,  1901  :  986                                                    ^H 

f           Belial,  li>02:    1042 

B5bm,   1902:   1028;    1W2:  1054;    1902:             ^H 

^^    BehristidBeti,  1899:  74H 

1102.    See  also  Mutbtnaiiri  and  Bolijii             ^^H 

^H  Bell ren9»  1891 :   349;    1893:  389;   1894: 

de  Boi8ban<lmn,  1882:  248;    1883:  261;              ^H 

^H      411;    1895:    451;    1895:    452;    1IK)1 : 

1884:  272;   1884:  274;   1885:  276                      ^H 

^1      975 

Bokorny,  1894:  404                                                 ^H 

^m  Bf^n,  1900:  8(XI 

BoltLin,  1899:  7m                                                     ^H 

^H  B^iiiont     See  Curie,  Curie  aiul  Betnoiit 

Bo»e.     See  Nernat  and  Bose                                 ^^| 

H 
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Bi>ee  ana  Jultner,  UWO:  807 
lioRsner,  1892:  367 
Br»ttit)^'er,  1894:  398 
BoadouardJ897:  557;  1898:  bm.     See 

also   I^   Chatelier  arnl    Botidoimrd; 

aleo  Schutzenberger  and  Bondouard 
Bowman,  19(X):  811  ;  im}:  821 
Boyeaen.     See  Muson,  De  Kay,Wanierj 

Kol»ert.son,   O'Neil,   FJoyesten,  Isdalil, 

iimle,  Het*nan,  Mt'Ditniel,  and  Smith 
Branner,   XSSI:  227;    IfiSl:   234;  1881: 

2:i8;  1882:  ZiB;  1882:  239;   1885:  277; 

1889:    :«!;     1891:    358;    18t»5:    435; 

1897:    548;    1897:    549;    1898:.  6(l2; 

1898:    645;    1900:    814;    lilQl :    921; 

1901:    944;   1901:   976;    ll#02 :    lO-VJ, 

1118. 
Bmntiftr  and  Watte.  1881 :  228 
Bmnn^-rand  Pavlfcek,  1902:   1079  . 
Brr)g|ri>r,    1881:   224;    1883:  254;   1885: 

281;  1887:  302;  1890:  339;  1897:  535 
BrOggerand  Vogt,  1S95 :  430 
Brooke.    See  Rutherford  and  Miss  H.  T. 

Brooke 
Brnndage,  liKJl  :  981 
Bruno,  ISOfi:  702 
Bryan,  1900:.  819 

BryliJiRki,     8ee  8t*ljenrer  and  Brylin«ki 
Bnnsen,  1875:   177 
Bunte,  1SS»5:  441  ;  189ti:  498;  1897  ;  527; 

1897:  540;    1897:  540#i;    1897:  583*/; 

1898:    0*18;    1898:    668;     IH^h    6<i9 ; 

1899:  8a'l;   1901:  987 
Biuiteand  Eitner,  18!«J:  679 
Burton.     See  Meljennau  and  Burton 

a  E.  a,  1900:  832 

C.  E.  G.,  1898:  631 

Campheh-Swintoii.  ISWh  738 

Carlson,  1873:  160 

Uarnelley,   1879:  211;  ISHO;  212;   iaS4 : 

266;  1884:267;   1884:271;   1886:296 
Caro,  1901 ;  1H»2 
Owpari,  imi:  916 
CSaatelhvni,  1991:  985  (book  review) 
Clnindler,  !901  :  959;  1901:  971 
Cliandlerand  Mason,  1896:  518/ 
Chapuy .     See  I  ^e  C  h  a  Lei  i  er  and  C  hapuy 
Cliavastelrm,  1900:  796 
Checi'hi.     See  Tarugi  and  Checehi 
Chemieche  Fabrik  fiir  Beleuchtungswe- 

een,  189ih  70:1 


CheneL  See  S^uanl,  DouiUiet,  and 
Chenel 

ChydeniuB,  1861:  101  ;  1863:  112;  l.s<J6; 
127.  See  also  Nordenakiold  and  Chy- 
deniufl 

Clarke,  1873:  159;  1876:  182;  1876: 
183;  1876:  184;  1880:  215;  1881: 
233;  1882:  249;  J888:  315;  1891: 
347;  1893:  371;  1894:  406;  1895: 
425;  1895:  434;  1896:  486;  1896: 
51  Sa;  1897:  539;  1898:  622;  I8f»9; 
729;     1900:    776;     1902:    1032 

Cleve,  1873:  163;  1874:  168;  1883:  264; 
1884:  268;  1885:  275 

Cieve,  Adtrid,  1902:  1094;  1902:  lllU 

Collie.  See  liamgay  and  Collie;  also 
Ramsay,  CbUie,  and  Travers 

(>3lHer,  1880:  221 

Ounmiltee  on  Atoniie  Weiglit  of  Tho- 
rium, \m2:  1114 

CH>mniiUee  on  Indexlug  Chemical  Lit- 
erature, 1902:   1107 

Con  lis.  See  Rutherford,  G^uttB^  Trot- 
ter, and  Me  Donald 

Cn^3kes»  1881:  230;  1883:  263;  1883: 
265;  1885:  284;  1887:  299;  1887: 
301;  1889:  328;  1896:  475;  1898: 
54)5;  1898:  6;i5 ;  1899:  746;  1899: 
7*5;     H*00:    805;    1902:     i044 

CnrieJ898:  613;  1899:713;  1900:818; 
19(J2:   1041 

Curie,  P  and  Mine.  S.  Curie,  1898:  516; 
1899:  710;  1900:  85ii;  U>02:  lOlS; 
1902:  lin 

Curie,  Code  and  B^moul,  1898:  621 

Curie  and  Dehierne,  1901:  910 

Curlhia  and  Darafiaky.  1900:  808 

Ciuiii«ki»  \\m  :  949 

Dahll,  See  Forheaaud  Dahil 
Dalej^.  See  Dennis  and  Dales 
Damour,  1852:  81;  1852:  82;  1862:  102; 

1863:  HI;  1867:   135;  1878:  204 
Damour  and  Berlin,  1852:  86 
Datnou rand  DeBc) o i aeau x ,  1 857 :  91 
DampBky.     See  Curthia  and  Darapsky 
Davidsohn,  1002:   1087 
l)aw!!on  and  Williams,  1899:  739;  1899: 

75.1;   1900:   844 
Day,  1896:  516 
Debierne,   1900:    785;   1901:    910.     See 

also  Curie  anil  Debierne 
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Deeley.  1803:  :iU2;  1804:  394 
Pelflfontaine,   180:1:    1(H*;     ISti3:    110; 

18S4:    115;    1877:     189;    1878:   199; 

187H:    200;    1878:    206;     1878:    207; 

1880:  216;  189ti:  454;  1807:  530 
Delminftv,  lS9<i:  492;   1901  :   100:i 
lH;^lej»irie.     See  Mutignoti  and  IV'lepiiie 
I)etimrf;Hy,  1883:  25;i;  18iM>:  342 
DeiiniM,  1895:  473 
Deriuie  ttiid  I^iiles^  1902:  102«5 
J)eiirii»aiicl  Kortright,  1894:  400 
Dennis  and  Magie,  1894:  407 
Derby,    1899:    763;     1900:    812;    IWl ; 

924;   1902:  1122 
l^erAme,  1900:  82fi 
DesfloiseJiiix.     See    also    Drtinour   and 

Descloiseaux  ;  also  Hidden  atid  Oee- 

cloiseaux 
Dewar.     See   R*iHcoe»  Lockyer,  Dewar, 

Qtbbfli    Liveiug,    Schuster,    Hartley^ 

Abney^    and    Watte;    also    Rosc*oe, 

Watts,     Ixjckyer,     Dewar,     Liveing, 

Bt»hiiBter,  Hartley,  Gibhe,  and  Abiiey 
Diergart,  1900:  820 
Dixon,  1882:  250;  1888:  323 
Dorn,  1900:  848 
Dauilhet    See  S^quard,  Dniiilhet,  aiM] 

Cheiiel 
Dredge,  1887:  30^ 
Droasbadi,  1895:  45S;  1895:  459;  1896: 

484 ;  189f> :  489 ;  1897 :  537 ;  1897  ;  578 ; 
•1897:    580;    1898:    597;    1899:    732; 

1901:    891;    1901:    9<H;     1901:    991; 

1901:  1004;   1902:    1051;   1902:  1062: 

1902:   1093 
[Da  Boie,  1900:  83) 

BoiB  and    Liebknedit,   1900:    779; 

1900:  780;   1900:  782 
Diilong,  I82ih  18 
iDunriinifton,  1882:  242 

[Eakini!,  1885:  279:  181K):343;  1891:  348 
[ik-kfitHdt,  llH>t :  984 
E*ii8on,  1899:  687 

ertx.     See   Gal  in.    Wallniann,    Epf- 
gertx,  and  Berzeliaa 
'Kitaer     See  Bunte  and  Giiner 
EUiter  and    (ieitel,    1898:    618;     1K99: 
758;    1901:    952;    1901;    90,'];    1902: 
1037;  1902:   l«X»7;  1902:  1108 
Sfiglerand  Wohler,  1902:   1022 
tfom,  1877  :  192 


Epliraim.  1<>00:  8;]S 

Erdniftun,  1899:  681;   UKXI :   825;  IIHIO: 

839;  1901:  918;  11K)2 :  1053 
fttiird.     See  Moisaan  and  fCtard 
Exner  and   Htvsrliek,  1899:  721  ;  I9U0: 

778;  ltH)l:  973       , 

Fiindreicb  and  Oechelhauaer,  1893:  388 

Fehrle,  1901 :  \H>j 

Fliiik,  Boggild,  and  Winther,  1899:  761 ; 

1899:  762 
Florence.  1898:  614 
Frtck,  1900:  795 
Fontaine,  1883:  252 
Forbes,  1854:  89 
Forbes  and  iHiblb  1855:  90 
Foriiisinek,  UKXl:  802;  190O:  803 
Forrnenti  and  Levi,  19<ii  :  937 
Forslirig,  1898:  655 
Fonrnit^r,  1901  :  950 
Franklin  Institute,  1900:  829 
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which  all  the  members  (species  and  varieties)  are  descended  from 
each  other  or  from  a  common  ancestor  within  the  genus.  From  a 
study  of  the  Fusidae  it  appears  that  the  early  stages  of  the  shell,  i.  'e., 
the  protoconch  and  nepionic  stages  of  the  conch,  are  of  the  greatest 
importance  in  this  group,  as  giving  evidences  of  genetic  relationship. 
Parallelism  constantly  crops  out  in  gastropods,  where  it  appears  to 
be  more  frequent  than  in  any  other  group  of  mollusks.  But  paral- 
lelism is  no  guide  to  affinity,  and  hence  grave  mistakes  in  classification 
are  made,  unless  this  fact  is  borne  in  mind.  Parallelism  is  much 
more  patent  in  the  later  stages  of  development  than  in  the  earlier  ones, 
although  it  is  by  no  means  unknown  in  these  latter. 

Two  species  of  gastropods  in  which  the  adult  characters  are 
similar,  but  the  early  characters  dissimilar,  are  undoubtedly  less  closely 
related  than  species  in  which  the  early  stages  are  similar  or  identical, 
and  the  later  stages  diverse.  A  good  example  of  this  is  found  in 
the  so-called  species  of  Fusus  which  are  found  in  the  Eocene  deposits 
of  the  Gulf  states.  These  appear  to  be  typical  Fusi  as  far  as  the 
adult  form  is  concerned.  Even  the  early  stages  (t.  e.,  the  nepionic  and 
neanic)  are  in  some  cases  not  unlike  those  of  true  Fusi.  But  the 
protoconch  in  one  group  is  like  that  of  Levifusus  or  Pleurotoma 
(Falsifusus),  and  in  another  group  it  is  like  that  of  Fulgur,  the 
nepionic  stages  in  this  latter  case  also  being  Fulguroid  {Fulguro fusus) . 
It  is  obvious  that,  in  spite  of  the  similarity  of  adult  characteristics, 
these  species  can  not  be  referred  to  Fusus,  since  the  protoconch  indi- 
cates that  they  belong  to  distinct  phyletic  series,  which  are  more  closely 
related  to  other  genera  than  they  are  to  Fusus  (see  pi.  XVII,  fig^. 
5-^,pl.  XVIII,fig.  I). 

One  of  the  most  striking  examples  of  error  in  classification  from 
want  of  consideration  of  the  early  stages  of  development  is  found  in 
the  recent  genus  Cyrtulus,  which  by  all  later  authors  is  united  with 
the  Eocene  genus  Clavilithes,  Cyrtulus  being  made  a  synonym.  The 
adult  features  of  the  only  known  species  of  Cyrtulus  are  almost  pre- 
cisely like  those  of  Clavilithes  parisiensis  (Mayer-Eymer),  the  type 
of  the  genus  Clavilithes.  This  is  due  to  the  fact  that  both  species 
belong  to  phylogerontic  series  in  which  gerontism  is  expressed  in  the 
manner  most  characteristic  of  gastropods ;  namely,  in  the  loss  of  orna- 
mentation as  well  as  the  loss  of  the  characteristic  form,  the  successive 
whorls  becoming  wrapped  about  the  preceding  one  in  such  a  manner 
as  to  obliterate  the  original  outlines,  except  those  of  the  spire  (see  figs. 
13  and  14,  p.  97).  This  is  a  manner  of  growth  eminently  characteristic 
of  Melongena,  and  it  may  well  be  denominated  a  Melongenoid  type 
of  growth.  Such  a  manner  of  growth  appears  in  the  terminal  mem- 
bers of  a  great  many  phyletic  series  of  gastropods,  and  the  uniting  of 
all  such  phylogerontic  terminals  into  a  single  genus  or  even  family,  as 
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is  often  done,  is  an  ignoring  of  the  principles  of  genetic  classification. 
Such  fusion  of  terminals  of  distinct  phyletic  branches  is  responsible 
for  the  fact  that  our  largest  genera,  such  as  Ftisus,  Murex,  Pleurototna 
and  others  are  overrun  with  species  of  wholly  foreign  ancestry. 

It  must,  however,  be  emphasized  that  the  protoconch  is  not  to  be 
alone  relied  upon  for  the  determination  of  generic  boundaries.  A 
gastropod  shell  with  a  Fusoid  protoconch  is  not  necessarily  a  Fusus, 
for  it  may  have  passed  beyond  the  Fusus  stage,  as  in  Cyrtulus,  or  be  a 
lateral  branch,  as  in  Aptyxis,  Rhopalithes,  or  Hemifusus.  The  form 
and  other  characters  of  the  adult  shell  must  not  differ  too  widely 
from  those  of  typical  Fusi.  An  example  of  similarity  of  protoconch 
and  early  whorls  between  two  distinct,  though  perhaps  related,  genera, 
which  is  to  be  explained  as  a  case  of  parallelism,  is  found  in  Clavilithes, 
and  certain  species  of  Turbinella  of  the  American  Eocene,  as  noted 
below. 

No  principles  have  thrown  such  light  on  the  relationship  of  mem- 
bers within  a  phyletic  group,  and  on  the  method  of  their  development, 
as  the  law  of  acceleration  annunciated  by  Hyatt  and  Cope,  and  the 
complementary  law  of  retardation  of  Cope.  By  an  application  of 
these  laws  to  genetic  classification,  many  complex  problems  are  solved, 
and  light  is  thrown  on  the  relations  of  the  varieties  and  species  to  each 
other,  and  their  position  in  the  phyletic  series. 

Modification  through  acceleration  in  development  may  be  con- 
sidered as  acting  in  two  ways:  first,  by  condensation,  and,  second, 
by  elimination  of  stages.  Condensation  of  stages  usually  precedes 
elimination  of  stages;  the  stage  in  question  occupying  less  and  less 
space  in  the  development  of  the  individual  and  finally  disappearing 
altogether.  Elimination  may,  however,  occur  without  previous  con- 
densation; such  abrupt  dropping  of  stages  indicating  a  high  degree 
of  acceleration.  All  stages  may  be  equally  condensed  or  some  may 
suffer  condensation  more  than  others.  Again,  condensation  may 
effect  only  certain  structural  characters  of  the  shell,  while  others  suffer 
little  or  no  condensation.  Thus  in  certain  species  of  Clavilithes  the 
shelfless  suture  is  condensed,  making  room  for  the  characteristic  shelf, 
while  some  of  the  other  characters,  such  as  the  round  whorl  and  spirals, 
still  persist.  In  other  words,  some  of  the  later  acquired,  more  special- 
ized characteristics  are  pushed  back  into  earlier  stages,  occurring  side 
by  side  with  characters  of  a  more  primitive  type. 

The  protoconch  stage  in  the  Fusidae  appears  to  be  the  least  affected 
of  all  the  stages  by  the  modifying  forces.  Condensation  appears  to 
a  less  extent  in  this  stage  than  in  any  other.  In  fact,  in  some  of  the 
specialized  Fusidae  an  elongation  of  the  protoconch  is  a  marked  feature. 
On  the  other  hand,  the  protoconch  of  Fusus  is  generally  ornamented 
by  characters  which  in  a  more  primitive  type  are  found  only  in  the 
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conch.  Thus  acceleration  is  indicated  in  the  protoconch  of  the  Fusidae 
by  a  pushing  back  and  appearance  upon  its  whorls  of  features  nor- 
mally characteristic  of  the  earliest  or  nepionic  stage  of  the  conch. 

The  degree  of  acceleration  is  indicated  in  the  successive  members 
of  a  group,  by  the  age  at  which  distinctive  features  appear  or  dis- 
appear. Such  features  are  of  different  types  in  different  groups,  but 
they  may  be  classed  under  form  and  ornamentation  of  the  whorlt. 
In  general,  the  more  accelerated  a  fusoid  shell  is,  the  earlier  the  change 
from  rounded  to  angular  whorls  is  accomplished,  and  the  sooner  inter- 
calated spirals  make  their  appearance.  This  is  progressive  acceleration. 
In  regressive  types,  acceleration  is  indicated  by  the  early  disappearance 
of  ribs,  of  the  peripheral  angulation,  and  finally  of  the  spirals. 

The  spirals  or  revolving  striae  are  of  especial  significance,  as  indi- 
cative of  the  degree  of  acceleration  which  the  individual  has  attained. 
They  may  be  divided  into  two  groups,  primary  and  post-primary. 
The  first  group  makes  its  appearance  more  or  less  abruptly,  especially 
in  Fusus,  where  three  or  four  spirals  suddenly  appear  at  the  beginning 
of  the  nepionic  stage.  In  other  gastropods,  these  spirals  may  beg^ 
as  a  single  one,  increasing  by  the  appearance  of  new  ones  on  either 
side.  This  method  of  increase  may  be  designated  as  exogenous,  the 
new  spirals  appearing  outside  of  the  older  ones ;  that  is,  between  the 
sutures  and  the  spiral  next  to  it.*  The  second  group  has  an  endogen- 
ous manner  of  growth,  the  new  spirals  always  becoming  intercalated 
between  the  older  ones.  Secondary  spirals  appear  between  the  primary 
ones,  and  tertiary  between  the  primary  and  secondary.  Sometimes 
spirals  of  a  fourth  or  fifth  and  even  of  a  higher  cycle  appear.  From 
the  method  of  appearance  in  the  individual  shell  we  can  formulate  the 
general  law  that  species  of  a  group  in  which  primary  spirals  alone 
exist,  are  more  primitive  than  those  in  which  spirals  of  a  higher  cycle 
occur;  and  that  in  general,  the  higher  the  cycle  of  intercalated  spirals, 
the  more  specialized  or  accelerated  has  the  individual  become. 

Another  feature  by  which  we  can  measure  the  degree  of  accelera- 
tion is  the  posterior  canal,  and  the  accompanying  subsutural  band  or, 
in  some  cases,  the  sutural  shelf  or  terrace.  The  posterior  canal  is  of 
the  nature  of  a  notch,  at  the  point  where  the  outer  lip  joins  the  body- 
whorl.  This  notch,  weakly  or  not  at  all  developed  in  the  adult  of 
primitive  species,  appears  earlier  and  earlier  in  the  successively  accel- 
erated types,  and  becomes  more  and  more  pronounced  in  the  adult. 

♦  It  must  be  borne  in  mind  that  only  below  the  upper  suture  on  any  whorl  can 
we  see  the  true  edge  of  the  shell,  except  on  the  body  whorl.  New  spirals  will 
therefore  be  seen  next  to  the  upper  suture  only,  as  we  trace  their  development  in  an 
adult  shell,  while  the  new  spirals  which  appear  on  the  lower  border  of  the  whorl 
— f.  e.,  what  was  once  the  spindle  of  the  body-whorl — are  covered  up  by  the  suc- 
ceeding whorls  except  in  the  case  of  the  very  last  one. 
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In  extremely  accelerated  or  specialized  types,  such  as  Claznlithes  and 
Cyrtulu^,  the  posterior  canal  is  so  strong  and  broad  that  instead  of  the 
simple  revolving  subsutural  band,  which  marks  its  existence  in  the 
whorls  of  more  primitive  species,  a  broad  and  pronounced  sutural  shelf 
appears.  In  certain  gastropods,  though  rarely,  if  ever,  in  Fusus,  the 
posterior  canal  becomes  separated  from  the  body-whorl,  which  re- 
sults in  the  formation  of  a  pronounced  sutural  canal  like  that  of 
Sycotypus  canaliculatus  and  other  species. 

The  long  anterior  canal  of  the  Fusidae  which  is  the  continuation 
of  the  aperture  into  the  spindle  and  the  columellar  portion  of  the 
spindle  are  usually  of  a  fairly  constant  type  in  this  group,  the  modifi- 
cations being  mainly  in  the  length  and  the  relative  slendemess  as  well 
as  in  the  straightness  of  this  portion  of  the  shell.  Spirals  of  several 
cycles  are  almost  always  found  on  the  spindle.  In  some  phylogerontic 
typts,  and  in  certain  old-age  individuals,  the  inner  lip  becomes  separated 
from  the  columella  of  the  spindle  and  a  slit-like  umbilication  is 
produced. 

The  Fusidae  as  a  group  are  highly  accelerated,  and  near  the  acme 
of  development.  Primitive  types  are  uncommon,  except  in  the  Eocene, 
and  even  there  regressive  species  appear.  The  majority  of  species 
have  attained  the  acme  of  development  for  the  group,  many  of  them 
reaching  it  while  still  young.  This  group  is  therefore  uncommonly 
well  supplied  with  phylogerontic  types,  and  there  is  scarcely  a  specific 
or  varietal  series  which  does  not  have  its  degraded  forms.  Fusus 
colus,  the  type  of  the  genus,  is  itself  a  regressively  accelerated  type,  in 
which  the  characteristic  acmatic  features  have  nearly  disappeared  in 
the  adult.  Excessive  degradational  acceleration  is  seen  in  Cyrtultis, 
Clavilithes  and  similar  genera. 

In  the  present  paper,  the  following  genera  of  Fusoid  shells  are 
described:  Fusus,  Aptyxis,  Falsifusus,  Fulgurofusus,  Heilprinia, 
Euthriofusus,  Cyrtulus,  Clavellofusus,  Clavilithes,  Rhopalithes,  and 
Cosmolithes.  I  have  studied  all  available  species  of  these  genera  and 
I  believe  that  with  few  exceptions  they  have  been  referred  to  their 
approximate  positions  in  their  respective  phyletic  series.  Of  the 
above  genera,  Fusus  and  Claznlithes  are  the  only  ones  generally  recog- 
nized, the  species  of  the  others  being  referred  to  one  or  the  other  of 
these  two,  or  to  Fasciolaria.  Cyrtulus  and  Aptyxis  have  been  re- 
stored to  their  original  generic  rank.  Euthriofusus  has  recently  been 
proposed  by  Q)ssman  for  Fusi4s  burdigalensis.  The  other  genera  are 
new.  Of  the  numerous  species  generally  referred  to  Fusus,  consider- 
ably less  than  one  third  actually  belong  to  that  genus,  and  most  of 
these  are  described  below.  Other  species,  of  which  good  illustrations 
have  been  published,  are  also  noted,  while  a  number  of  other  species 
not  here  included,  will  on  close  study  undoubtedly  prove  congeneric 
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with  Fusus,  No  new  genera  are  here  proposed  for  species  eliminated 
from  Fusus,  with  few  exceptions,  though  this  will  be  necessary  for  a 
large  proportion  of  them. 

No  researches  in  the  phylogeny  of  invertebrates,  as  revealed  by 
the  hard  parts,  can  be  carried  on  at  the  present  time  without  a 
recognition  of  the  monumental  work  accomplished  in  this  department 
by  the  late  lamented  Professor  Alpheus  Hyatt.  His  researches  have 
paved  the  way  for  future  investigators,  and  none  can  work  in  this 
field  without  acknowledging  themselves  his  pupils.  The  writer  has 
had  the  great  good  fortune  to  carry  on  a  part  of  his  investigations 
imder  circumstances  which  admitted  of  ready  discussion,  with  Pro- 
fessor Hyatt,  of  many  important  points,  and  the  cordial  interest  and 
attention  which  Professor  Hyatt  gave  to  this  work  are  among  the 
many  pleasant  memories  associated  with  that  best  of  teachers  and 
friends.  In  Professor  R.  T.  Jackson,  of  Harvard  University,  the 
writer  has  had  a  constant  adviser,  critic,  and  helpful  sympathizer,  and 
his  invaluable  aid  in  these  directions  are  gladly  and  freely  acknowl- 
edged. The  writer  is  also  indebted  to  Professor  Jackson  for  assistance 
in  the  supply  of  material  for  study,  as  well  as  for  many  other  courtesies. 

The  work,  begun  in  1898,  was  carried  on  in  the  Palaeontological 
laboratory  of  Harvard  University,  and  in  various  museums.  Foremost 
among  the  latter  is  the  Museum  of  Comparative  Zoology  at  Cambridge, 
Mass.*  The  writer  is  greatly  indebted  to  Dr.  W.  M.  McWoodworth, 
assistant  in  charge  of  the  Museum,  for  permission  to  study  the  fine 
series  of  Tertiary  Fusidae  especially  from  European  localities,  which 
are  contained  in  that  museum,  and  which  in  extent  and  importance 
are  second  to  none  in  this  country.  To  Dr.  Walter  Faxon,  curator 
of  the  department  of  recent  moUusca,  in  the  same  museum,  thanks  and 
acknowledgements  are  due,  for  opportunity  to  study  the  extensive 
series  of  recent  Fusidae  under  his  charge,  as  well  as  for  many  courtesies 
shown  during  the  prosecution  of  the  studies.  The  use  of  the  collection 
of  the  Boston  Society  of  Natural  History f  was  granted  by  Professor 
Hyatt  the  curator.  The  writed  spent  two  weeks  in  Washington, 
studying  the  collections  at  the  Smithsonian  Institution,  and  he  wishes 
to  make  grateful  acknowledgements  of  the  numerous  kindnesses  shown 
him  by  Dr.  W.  H.  Dall,  the  curator  of  the  department  of  molluscs,  and 
by  the  members  of  his  staflF.  From  Mr.  Chas.  T.  Simpson  and  Dr. 
T.  W.  Vaughan  the  writer  received  many  courtesies  and  much  as- 
sistance. Through  the  kindness  of  Dr.  Dall  we  have  been  enabled  to 
figure  the  protoconchs  of  Falsifusus  meyeri  and  Heilprinia  caloosaensis. 

At  the  Johns  Hopkins  University  in  Baltimore,  the  writer  was 
given  the  opportunity  to  examine  the  Tertiary  Fusoid  shells  in  the 

*  Referred  to  as  M.  C.  Z.  in  citation  of  localities,  etc. 
t  Referred  to  as  B.  S.  in  the  citation  of  localities,  etc 
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collection  of  that  institution,  and  to  Professor  W.  B.  Qark  and  Dr. 
George  C.  Martin  acknowledgments  are  hereby  made. 

At  Philadelphia  the  writer  was  granted  every  opportunity  to  study 
the  extensive  collections  of  recent  and  fossil  Fusidae  at  the  Academy 
of  Natural  Sciences,  and  the  Wagner  Free  Institute  of  Science.  To 
the  oflScers  of  these  institutions,  particularly  to  Professor  H.  A.  Pills- 
bry,  and  to  Dr.  Chas.  W.  Johnson  acknowledgments  and  thanks  are 
herewith  tendered.  To  the  Academy  we  are  also  indebted  for  the 
loan  of  specimens  from  which  many  of  the  illustrations  of  plates 
XVII  and  XVIII  are  made.  To  the  Wagner  Free  Institute  we  are 
indebted  for  the  loan  of  the  original  drawings  of  figs,  ii  and  12. 
The  original  drawings  of  figs.  4,  9,  10,  and  17  were  loaned  by 
Professor  G.  D.  Harris,  of  Cornell  University.  The  free  use  of 
the  collections  of  the  American  Museum  of  Natural  History  were 
granted  by  Professor  R.  P.  Whitfield  and  Dr.  L.  P.  Gratacap,  curators 
respectively  of  palaeontology  and  of  recent  mollusca,  and  to  these 
gentlemen  thanks  are  due.  The  collections  of  the  palaeontological 
department  of  Columbia  University  also  contain  a  valuable  series  of 
recent  and  Tertiary  Fusidae.  Other  acknowledgements  are  due  to 
the  Buffalo  Society  of  Natural  Sciences,  the  Massachusetts  Institute 
of  Technology  and  to  many  friends  for  the  loan  of  specimens.  To 
Miss  Elvira  Wood,  of  Washington,  formerly  Instructor  in  Palaeontology 
in  the  Massachusetts  Institute  of  Technology,  the  writer  is  greatly 
indebted  for  the  care  and  skillful  labor  she  has  bestowed  on  the  difficult 
figures  of  the  protoconchs  and  early  conch  stages  shown  in  plates  XVII 
and  XVIII,  as  well  as  the  original  figures  in  the  text. 

DESCRIPTION  OF  GENERA  AND  SPECIES,  WITH  A  DIS- 
CUSSION  OF  THEIR   GENETIC   RELATIONSHIPS. 

A. 

The  Genus  FUSUS  Bruguiere. 

The  genus  Fusus  is  credited  by  Fisher  and  Cossmann  to  Klein 
(1753)  ;  by  Agassiz  and  Scudder  to  Bruguiere  (1791),  and  by  Tryon 
and  others  to  Lamarck  (1799).  Chemnitz  in  1780  and  later  applied 
the  name  to  the  description  of  his  species  without  however  char- 
acterizing it  generically.  Bruguiere  in  1791,  in  the  Encyclopedie 
Methodique  described  the  genus,  including  in  it  those  species  of  the 
Linnaean  genus  Murex,  which  have  a  fusoid  form.  Lamarck  restricted 
the  genus  by  retaining  in  it  only  those  shells,  which  were  characterized 
by  a  fusoid  or  spindle-shaped  form,  a  long  canal,  an  absence  of  varices, 
and  an  absence  of  columellar  plaits.  Schumacher  in  1817  and  Swain- 
son  in  1840  still  further  restricted  the  genus,  the  former  naming  as  the 
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typt  speats.  the  Murrx  colus  oi  Lnmc.  Later  authors  hare  ^cncnllr 
tended  to  greater  refitrictkm  of  llie  genas.  by  eilimiitatiaii  of  bob-cIbf- 
acteristic  species,  tfacmgh  some  hare  atten^yted  to  Gctend  agan  the 
meaning  of  the  term. 

In  an  the  cfaaracterizatioD  of  the  gams,  the  form  has  beca  dmad- 
ered  as  of  paranxmnt  importanoe.  \Miilc  it  is  true  that  no  apeoes 
which  have  not  a  true  ftisoki  form  can  be  rdegatcd  to  tins  gcmis,  it 
is  also  true  that  nmnerous  species  hare  a  fnsoid  form  winch  are  not 
genetically  related  to  Fusus,  and  hence  can  not  be  plaoed  in  that 
The  only  true  guide  to  relationship  in  this  as  in  all  caaes,  most  be  \ 
in  the  development  of  the  individual,  L  r..  its  ontogeny,  and  its 
to  that  of  the  members  of  its  grocq>,  i.  e.,  its  phyledc  rdatioo.  For  this 
purpose  the  earliest  whorls  and  pardcnlaily  the  protoooodi  are  of  the 
greatest  import,  and  no  spedes  which  does  not  show  a  protoooodi  sim- 
ilar to  that  of  Fusus  colus,  the  type  of  the  genus,  can  be  relegated  to 
Fusus.  On  the  other  hand,  there  are  species  of  gastropods  (Hewdfusus, 
Rhopalithes,  etc.)  which  have  a  Fusus  protoconch.  thus  eridcndns^  ao 
unmistakable  relationship  to  Fusus,  but  their  form  forbids  that  ther 
be  included  under  this  geims.  Thus  the  genus  becomes  still  more 
restricted,  and  very  many,  perhaps  most,  of  the  species  which  Lamardc 
and  some  subsequent  authors  included  in  it  must  be  removed  to  other 
genera. 

The  Protoconch  of  Fusus. 

The  protoconch  of  Fusus  is  distinctive,  and  has  been  obser\ed  in 
the  following  twenty-one  recent  and  Tertiar>'  species : 

F.  porrectus,  F.  colus,  F.  tKn^co-hollandicr, 

F,  acictdatus,  F.  tuberculatus,  F.  longirostris, 

F.  acuvtinatus,  F.  distans,  F.  mannoratus, 

F.  asper,  F.  clostcr,  F.  brasiliensis, 

F.  henekeni,  F.  dupetit-thouarsii,  F.  rostratus, 

F,  eucosmius,  F.  irregularis,  F.  brcd<c, 

F.  turricuhis,  F,  ambustiis,  F.  carinatus. 

The  protoconch  is  seldom  preserved  in  recent  shells.  This  is 
chiefly  due  to  carelessness  of  collectors,  who  do  not  protect  the  apices 
of  the  shells  properly,  and  to  the  deplorable  habit  which  many  col- 
lectors have  of  treating  their  shells  with  acids,  thus  destroying  the 
finer  characters  of  the  apex.  In  spite  of  this  unfavorable  condition 
of  most  collections,  the  protoconch  has  been  seen  in  so  many  individuals 
of  the  above-named  species  that  no  doubt  exists  in  my  mind  of  its 
relative  constancy  of  form  and  characters. 

The  protoconch  generally  consists  of  one  and  a  half  volutions,  but 
may  be  somewhat  shorter  or  longer.  No  case  has  been  observed  in 
which  the  protoconch  consists  of  as  few  as  one  volution,  and  only  one 
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(F.  hngirostris)  in  which  it  consists  of  as  many  as  two  volutions.* 
The  first  whorl  is  smooth,  obliquely  erect,  and  rather  prominent,  the 
apical  end  convex  and  large.  The  diameter  just  below  the  apex  is 
but  slightly  less  than  that  at  the  end  of  the  first  volution.  The  en- 
largement of  the  remaining  portion  of  the  protoconch  is  also  very 
slight,  the  shell  thus  having  the  appearance  of  having  a  swollen  or 
ajHcal  whorl.  The  last  half  of  the  protoconch  is  marked  by  fine 
vertical  riblets,  which  are  either  closely  crowded  or  separated  by  inter- 
spaces having  from  two  to  three  times  the  width  of  the  riblets.  In 
rare  cases  are  the  interspaces,  and  still  more  rarely  the  riblets  marked 
by  visible  revolving  lines  or  "  spirals,"  though  such  lines  of  excessive 
tenuity  and  visible  only  in  the  young  shell  may  be  present. 

The  protoconch  generally  ends  abruptly  with  a  varyx,  which  some- 
times is  a  riblet  scarcely  more  prominent  than  the  other  riblets  on  the 
protoconch,  or  again  is  a  strong  rounded  vertical  ridge,  two  or  three 
times  the  width  of  the  normal  riblets  of  the  protoconch.  The  orna- 
mentation of  the  nepionic  shell  begins  abruptly,  commonly  in  the  form 
of  spirals  and  rounded  vertical  ribs. 

These  peculiarities  of  the  protoconch  of  Fusus  stamp  this  genus 
as  a  remarkably  accelerated  type.  Ordinarily  in  gastropods  no  orna- 
mentation is  shown  on  the  protoconch,  though  Fusus  is  by  no  means 
the  only  one  in  which  it  occurs.  Some  of  the  other  genera  with 
ornamented  protoconch  will  be  mentioned  below,  but  so  far  as  my 
observations  extend,  the  number  of  genera  with  such  markedly  dif- 
ferentiated protoconchs  is  comparatively  few.  In  Falsifiisus  and 
in  many  species  commonly  referred  to  Latirus,  Pleurotomaria  and 
other  related  genera,  the  apical  end  is  highly  ornamented  in  the  later 
stages,  but  this  ornamented  portion  merges  into  what  is  clearly  a 
portion  of  the  shell  itself.  It  is  therefore  somewhat  doubtful  whether 
the  ornamented  subapical  whorls  of  these  shells  are  a  part  of  the 
protoconch  or  whether  they  represent  a  part  of  the  nepionic  shell. 
The  same  is  true  of  other  shells,  in  which  the  ornamented  portion  im- 
mediately succeeding  the  smooth  portion  may  represent  the  nepionic 
shell  instead  of  the  protoconch.  In  Fusus,  however,  the  protoconch 
ends  abruptly,  there  being  a  sharp  line  of  demarkation  between  the 
two,  and  the  junction  is  furthermore  accentuated  by  the  development 
in  most  cases,  of  a  distinct  varix.  Similar  characteristics  occur  in 
Hemifusus,  the  ribbed  portion  of  the  protoconch  being  in  this  genus 
extended,  so  as  to  complete  two  volutions,  f 


♦The  term  volution  is  employed  throughout  this  paper  to  denote  a  com- 
plete revolution  of  the  shell,  the  beginning  and  termination  of  the  vohition  being 
in  the  same  line,  the  one  above  the  other.    The  term  whorl  is  used  in  a  less 
precise  manner,  being  employed  as  it  usually  is  in  conchology. 
t  Graban.  Am.  Nat.,  vol.  XXXVI,  p.  921,  fig.  5- 
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We  know  so  far  of  only  a  few  genera  which  show  greater  accelera- 
tion in  the  protoconch  than  is  shown  by  Fusus.  One  of  these  is  the 
Fasciolarioid  genus  Heilprinia,  of  which  Fusus  caloosctnsis  Heilprin, 
is  the  type.  In  this  the  ornamentation  extends  to  within  a  very  short 
distance  of  the  apex,  which  is  minute.  (Plate  XVIII,  fig.  5.)  In  this 
genus,  however,  no  definite  line  is  drawn  between  protoconch  and 
conch.  Falsifusus  (?)  apicalis  has  another  remarkably  accelerated 
protoconch  which,  unlike  that  of  Heilprinia,  terminates  abruptly.  The 
apex  of  this  species,  however,  is  smooth  as  in  the  typical  members  of 
the  genus  Falsifusus  (see  pi.  XVIII,  fig.  2). 

The  Conch  of  Fusus. 

In  all  the  normal  species  of  Fusus  the  nepionic  shell  is  at  first 
round-whorled,  round-ribbed,  and  furnished  with  simple  uniform  re- 
volving striae  or  spirals.  In  a  few  highly  accelerated  species,  this 
type  of  nepionic  whorl  is  crowded  out,  its  place  being  taken  by  a  later 
angular-whorled  type.  Nearly  always,  however,  in  such  cases,  the 
characteristic  round  whorl  is  indicated  in  that  portion  of  the  conch 
immediately  succeeding  the  protoconch,  even  though  it  may,  and  often 
does  comprise  only  the  merest  fraction  of  a  volution. 

The  angulation  of  the  whorls  is  brought  about  by  the  relative  ex- 
cessive growth  of  one  or  more  of  the  central  spirals  of  the  whorls.  At 
first  the  three  central  ones  are  about  equally  strong  and  they  may  re- 
tain this  subequality  for  a  number  of  volutions.  Sometimes  the  lower 
spiral  is  covered  by  the  upper  edge  of  the  succeeding  volution,  in  which 
case  the  appearance  of  a  bicarinate  central  portion  is  given.  A  true 
bicarination  is  due  to  the  suppression  of  one  of  the  three  central 
spirals,  in  favor  of  the  other  two  (Fusus  dupetit-thouarsii) ,  Event- 
ually, however,  in  nearly  all  cases,  the  multicarinate  aspect  gives  way 
to  a  unicarinate  one,  in  which  one  spiral,  usually  the  central  one, 
becomes  stronger  than  the  others.  In  Fusus  toreumus,  and  some  other 
species,  however,  the  multicarinate  feature  is  retained  in  the  adult. 
The  ribs  coincidently  fade  away  towards  the  sutures  ;they  remain  strong 
only  on  the  angulation  where  they  commonly  give  rise  to  nodulations, 
which  may  be  rounded  or  vertically  flattened  in  various  degrees,  even 
to  pointedness.  This  condition  may  continue  to  the  end,  or  it  may 
become  further  modified  by  the  total  disappearance  of  the  ribs,  and 
with  them  the  nodules.  Finally  the  angulation  disappears,  the  whorl 
thus  again  becoming  rounded,  though  now  without  ribs.  The  ribs 
occasionally  reappear  in  the  final  stages.  The  spirals  remain  simple 
only  in  the  most  primitive  species;  in  all  others  they  are  fortified  by 
intercalations  at  a  varying  age,  according  to  the  species,  of  secondary 
spirals.  Often  tertiary  and  higher  series  occur.  Occasionally  in 
certain  species  a  strong  spiral  may  become  reinforced,  by  the  ap- 
pearance of  fine  revolving  lines  on  its  side. 
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In  all  typical  species  the  last  whorl  is  abruptly  contracted  below, 
and  continued  in  a  long  spindle  which  is  excavated  into  a  long  and 
slender  anterior  canal,  the  forward  prolongation  of  the  aperture.  The 
columellar  lip  is  always  smooth  but  lirae  are  common  on  the  interior  of 
the  outer  lip. 

In  old  individuals,  or  phylogerontic  species,  a  more  or  less  strong 
posterior  canal  is  formed,  which  is  the  result  of  the  upreaching  of  the 
upper  portion  of  the  last  whorl  onto  the  preceding  whorl.  Externally 
this  canal  is  indicated  by  a  vertical,  subsutural  revolving  band,  the 
occurrence  of  which  may  generally  be  taken  as  an  indication  of  accelera- 
tion in  development. 

The  species  of  Fusus  are  generally  but  little  colored,  though  the 
apical  portion  and  the  spindle  are  often  uniformly  brown.  Dark 
chestnut-colored  spots  are  frequently  seen  between  the  tubercles  on 
the  periphery  of  the  volution,  and  these  fade  out  upward  and  down- 
ward. A  periostracum,  with  rather  strong  bristles  at  the  intersection 
of  spirals  and  growth  lines,  covers  the  shell  when  fresh. 

Type:  Murcx  colus  Linne. 

Range:  Eocene  to  present. 

Distribution:   Nearly  all  tropical  and  subtropical  seas. 

I.  EOCENE  SPECIES  OF  FUSUS. 

A.    Species  of  the  London  and  Hampshire  Basins. 

FUSUS  PORRECTUS  (SoUnder). 

(Plate  I,  figs.  5,  II,  12.) 

1766.  Murex  porrectus  Solander,  Foss.  Hants.  (Brander),  p.  21,  pi.  11,  fig.  36. 
1818.  Fusus  rugosus  Sowerby   (non  Lamarck),  Min.  Conch.,  vol.  Ill,  pi.  274, 
figs.  8  and  9. 

The  original  description  and  illustration  of  this  species  leaves  some 
doubt  as  to  the  exact  characters  of  the  species,  which  can  only  be 
settled  by  reference  to  the  type  specimen.  However,  the  shells  here 
identified  with  this  species  have  characters  which  separate  them  from 
the  British  representatives  of  F.  aciculatus,  its  nearest  allies. 

The  protoconch  of  this  species  is  obliquely  erect,  with  the  apex 
invested  by  the  second  whorl  (fig.  i).  It  is  smooth  for  about  a 
volution  and  a  third,  after  which  it  is  ornamented  by  rather  distant 
smooth  vertical  riblets,  which  extend  from  suture  to  suture.  The 
protoconch  terminates  abruptly  after  something  over  a  volution  and  a 
half.  The  ribs  and  spirals  of  the  conch  appear  as  abruptly.  The 
whorls  are  rounded  and  separated  by  deeply  impressed  sutures  which 
give  the  whorls  the  appearance  of  resting  loosely  one  upon  the  other. 
The  ribs  are  rounded  and  strongly  cancellated  by  the  spirals,  of  which 
there  are  four  or  five  at  the  beginning  of  the  conch.     This  is  the  most 
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primitive  condition  yet  obtained  in  the  conch  of  a  true  Fusus.  In  the 
succeeding  stages  of  development,  the  shells  of  this  species  are  scarcely 
modified.  Several  additional  spirals  appear  between  the  upper  suture 
and  the  spiral  next  to  it.  One  of  the  central  spirals  is  slightly 
strengthened  in  the  adult  stage  is  some  speci- 
mens, suggesting  a  central  carination.  This 
incipient  carination  is  scarcely  noticeable  in 
the  majority  of  specimens  which  are  referable 
to  this  species.  The  interspaces  between  this 
central  spiral  and  that  on  either  side  of  it 
are  broader  than  those  between  other  spirals. 
On  the  body- whorl  of  a  large  specimen  (PL 
I,  fig.  ii)  there  are  three  uniform  and 
Fig.  I.  F,  porrectus,  equidistant  spirals  on  either  side  of  the  cen- 
showing  protoconch  and  tral  one.  Above  the  upper  set  of  three 
early  conch  whorls.    En-      spirals,  next  to  the  suture,  two  additional  new 

!S.?  ^  '"^     ^^   ^  ^      ^^^^^^    *^^^    appeared.       Below    the    three 

lower  spirals  occurs  a  broad  interspace,  and 
below  that  the  spirals  of  the  spindle.  These  are  very  oblique,  diverge 
strongly  and  are  early  supplemented  by  secondary  spirals,  intercalated 
between  the  primary  ones.  In  the  preceding  whorls,  the  first  or 
uppermost  of  the  spirals  of  the  spindle  appears  just  below  the  suture 
of  the  overlying  whorls.  The  costae  become  flattened  on  top  in  the 
adult.  They  are  strong  and  slightly  narrower  than  the  interspaces 
separating  them.  The  strengthened  median  spiral  is  not  always  in 
the  center  of  the  whorl.  Frequently  it  is  somewhat  above  the  center, 
indicating  that  increase  in  breadth  of  whorl  with  continued  growth 
was  less  on  the  suture  side  than  on  the  side  of  the  spindle. 

In  accelerated  individuals  of  this  species  intercalated  spirals  appear 
occasionally.  These  arise  in  the  broader  interspace  above  the  spirals 
of  the  spindle,  and  thus  appear  on  the  lower  part  of  the  body-whorl. 
A  specimen  from  Hampshire,  62  mm.  long,  has  the  intercalated  spirals 
in  the  penultimate  whorl. 

In  some  of  the  specimens  from  Hampshire,  there  are  only  two 
spirals  on  the  body  of  the  whorl,  below  the  central  carinated  one; 
a  condition  eminently  characteristic  of  F,  asper  Sowerby.  These 
may  represent  transitional  forms. 

Localities:  Barton  Cliff  (M.  C.  Z.  1402)  ;  Hordle  CliflF,  London 
clay  (M.  C.  Z.  1400) ;  Barton  Beds,  Hampshire  (Stud.  Pal.  Coll.  Harv. 
Univ.  120). 

Horizon:  I-ondon  Clay,  Barton  Beds. 

This  species  is  among  the  most  primitive  of  the  genus  yet  discov- 
ered. It  retains  the  normal  nepionic  characters  of  the  genus  through- 
out life  with  scarcely  any  modifications. 
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^m  FUSUS  ACICULATUS  LaniArck. 

(Plate  T,  figs.  3  and  4;   cunnectinR  form  pi.  1,  fi^^  6/) 
tStS.  Fujus  acUuhtus  Lam'k,  Sowerby,  Mineral  Conchology^  voL  111. 

This  species  is  typically  developed  in  the  Paris  Basin  only*  In 
the  Britirh  Eocene*  however,  occur  individuals  which  approach  this 
species  very  closely,  and  which  are  generally  identified  with  it,  A 
complete  series  of  specimens  may  be  selected,  connecting  F.  porrechis 
with  typical  F.  aciculaius,  showing  their  close  genetic  relation.  As  the 
young  F,  adcuiatus  has  the  characters  of  F,  porrecius,  is  is  evident 
that  the  former  is  a  descendant  of  the  latter.  The  perfect  gradation 
in  characters  which  is  to  be  expected  in  a  complete  series  has  led 
some  authors  to  unite  the  two  species*  As  will  be  shown  later,  the 
Parisian  specimens  are  distinguishable  from  their  British  allies  by 
their  more  pronounceil  ornamentation.  Whether  we  call  these  distinct 
species,  or  merely  varieties,  is  of  no  moment,  as  long  as  w^e  recognize 
the  difference  between  the  two  and  the  different  degrees  of  develop- 
ment each  has  attained.  By  retaining  the  distinct  names,  we  are  able 
readily  to  demarkate  the  various  steps  in  the  evolution  of  this  particular 
group, 

A  similar  series  of  connecting  specimens  between  the  British  repre- 

■  scntative  of  Fmsu^  ackniatus  and  Fusus  aspcr  may  be  found,  though 
the  characteristics  of  the  latter  are  always  very  pronounced. 

The  following  are  the  characteristics  of  the  British  representatives 

10  f  lliis  species ; 
The  protoconch  is  smooth  and  obliquely  elevated  in  the  first  volu- 
tion, the  second  having  strong  smooth  vertical  riblets.  It  ends  abniptly 
with  a  slight  varix* 
The  conch  is  characterized  in  its  nepionic  stage  by  the  normal 
Band  whorl  with  rounded  strong  vertical  ribs,  separated  by  interspaces 
which  are  wider  than  the  ribs.  They  are  ornamented  by  revolving 
Hncs  or  spirals,  which  are  well  marked  on  the  ribs  but  produce  no 
tubercles  or  spines,      This  primitive  character  continues  with  scarcely 

iany  modifications  through  the  succeeding  stages  of  the  conch  in  F, 
parrectus,  which  tltus  ejcemplifics  a  degree  of  development  in  which  the 
adult  shell  has  not  passed  beyond  the  normal  diaractcristics  of  the 
peptonic  stage  of  the  genus. 
In  the  specimens  which  lead  to  the  present  species,  however,  a 
slight   modification   which   is   clearly   an   advance,    judging   from   the 
normal  order  of  development   in   more  highly  differentiated   species, 
occurs  in  the  adult  stage.     This  consists  of  a  slight  strengthening  of 
the  central  spiral,  which  dimly  suggests  a  carination  such  as  is  char- 
^  acteristic  of  most  species  of  the  genus.      The  spirals  are  commonly 
H  uniform  and  eijuidistant,  except  near  the  upper  suture,  where  new  ones 
m^e  their  appearance,  which  are  of  course  at  first  thinner  and  nearer 
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together.  When  one  of  the  spirals  becomes  stronger  on  die  center  of 
the  whorL  it  generally  leaves  three,  rarely  four,  and  more  rardy  still 
two  spirals  on  the  shonlder  above  it.  Assuming  that  the  strengthened 
spiral  is  in  all  cases  the  same  one  in  the  same  species  (presumably  the 
first  spiral  to  appear,  if  we  could  trace  them  back  to  their  beginning), 
the  suggestion  presents  itself  that  those  shells  of  the  same  species,  in 
which  only  two  spirals  lie  between  the  strengthened  spiral  and  the 
suture  in  the  adult  indi^-idual  are  more  primitive  than  those  in  which 
three  appear,  and  both  are  more  primitive  than  those  in  wUdi  four 
appear.  This  is  suggested  by  the  fact  that  in  the  shell  with  four 
spirals  above  the  carina  (i.  r.,  the  central  stronger  spiral)  in  the  adult, 
there  are  only  three  in  an  earlier  stage,  above  this  same  spiral,  whether 
strengthened  or  not,  and  in  a  still  earlier  stage  only  two.  If  we  go 
back  far  enough,  only  a  single  spiral  would  probably  appear  between 
that  which  is  strengthened  later  on,  and  the  upper  suture. 

The  shoulder  above  the  strengthened  spiral  or  carina  is  always 
convex  in  this  species,  and  never  becomes  flattened  or  in  any  other 
way  accentuated,  except  by  the  appearance  of  the  carina.  The  ribs 
extend  uniformly  from  suture  to  suture,  diminishing  but  slightly  as 
they  approach  the  upper  one. 

Another  modification  of  the  primitive  type  on  specimens  which 
are  included  within  the  species  is  found  in  the  accentuation  of  the 
spirals  upon  the  ribs,  thus  producing  a  subnodose  or  subspinulose  inter- 
section. This  is  a  feature  eminently  characteristic  of  specimens  of  this 
species  in  the  Paris  Basin,  from  which  the  type  of  Lamarck  was  de- 
rived. It  also  suggests  the  British  F.  asper,  in  which  this  feature  is 
strongly  developed. 

Below  the  center  of  the  whorl,  and  just  below  the  suture,  is  a 
broader  interspace  than  elsewhere  on  most  adult  specimens  of  this 
species.  This  space,  lying  between  two  primar>-  spirals,  has  in  a  few 
of  the  more  accelerated  indi\'iduals  an  intercalated  secondary-  spiral 
in  the  ephebic  stage.  This  feature  might  occur  in  an  unaccelerated 
but  extremely  long  lived  and  vigorous  individual,  after  the  normal 
adult  stage  is  passed.  In  a  single  specimen  intercalated  spirals  have 
been  observed  on  other  parts  of  the  whorls,  but  these  intercalations 
disappear  again,  before  the  shell  has  reached  the  adult  stage. 

Localities:  Barton  cliff  (M.  C.  Z.  1401,  1403) ;  Hordle  cliff  (M. 
C.  Z.  1407,  2777,-^)  ;  London  clay,  no  loc.  (M.  C.  Z.  1406)  ;  Muddiford 
Harts  (M.  C.  Z.  2777,^) . 

Horizon:  Eocene. 

Two  shells  from  Muddiford  Harts  are  the  most  accelerated  indi- 
viduals of  this  species  which  have  come  to  my  notice.  They  have  four 
and  five  spirals  respectively  on  the  shoulder  above  the  carina,  while 
the  more  advanced  of  the  two  has  two  intercalated  spirals  in  the  broad 
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interspiral  space  on  the  under  side  of  the  whorl,  which  is  generally 
free  from  spirals. 

FUSUS  ACUMINATUS  Sowerby. 
(Plate  I,  figs,  I,  2.) 
1766.  Murex  porrectus  Solander  (pars.)i  Foss.  Hants.,  fig.  36. 
1821.  Ftisus  acuminatiis  Sowerby,  Min.  Conch.,  vol.  IV,  p.  131,  pi.  274. 
1821.  Fusus  acicuhtus  Sowerby,  Min.  Conch.,  vol.  IV,  corrigenda. 

This  name  deserves  to  be  revived  for  the  species  originally  de- 
scribed under  it  by  Sowerby.  His  description  on  page  131  of  his 
Mineral  Conchology  fits  well  the  specimens  here  figured  and  described 
under  this  name.  Solander's  Murex  porrectus,  fig.  36,  in  Brander's 
Fossilia  Hantsoniensis  which  is  cited  by  Sowerby  as  an  example  of 
this  species,  is  a  good  illustration.  In  the  corrigenda  to  volume  IV 
of  the  Mineral  Conchology  F,  acuminatus  is  made  a  synonym  of  F, 
aciculatus  and  as  such  it  has  since  been  generally  regarded.  Deshayes 
figures  a  Parisian  specimen  as  a  typical  F.  aciculatus,  a  form  very  dif- 
ferent from  that  described  by  Sowerby  and  figured  by  Solander. 
Sowerby's  species  represents  what  appears  to  be  a  phylogerontic  type, 
while  the  typical  F.  aciculatus  is  a  progressive  type,  both,  however, 
tracing  their  ancestry  to  the  British  F.  porrectus. 

The  only  specimen  preserving  anv  trace  of  the  protoconch,  in  the 
collections   examined,   was   imperfect;   but   the   last   portion   remains 
(fig.  2),  showing  all  the  features  found  in  the  preceding  species.     The 
termination  is  abrupt,  and  the  nepionic  shell 
begins   as   abruptly.      The   spirals,   seven   of 
which    appear    on    the    nepionic    whorl,    are 
strong,   sharp  and   separated   by   wide   inter- 
spaces.    They  appear  particularly  marked  on 
account  of  the  faint  development  of  the  ribs. 
These  are  nearly  obsolete,   occurring  mainly 
as  faint  wrinkles  or  wavings  on  the  whorls,         Fig.  2.    Fusus  acumi- 

though  on   some  of  the  neanic  whoris  they  ""^J"*/-     ^^f   protoconch 

^     ,  .  .       ^  -^  of  fig.  2,  pi.  I.    The  to- 

are  moderately  promment.  t^,  ^^sence  of  ribs  on  the 

The    whorls   of   the    conch    are    uniformly  shell  is  only  apparent  and 

rounded,  and  rather  loosely  joined,  leaving  a  due  to   the   position   in 

deeply    impressed    suture.       This    feature    is  which  the  specimen  was 

characteristic  of   the   primitive   F.   porrectus.      f.^^^"* /•  ^-  *;>.  ^^e  direc- 
^  .  .     ,   .  ,.     ,     .  ,  tion  of  the   light.      (M. 

There  is  even  an  mcipient  canaliculation  along     q   ^    1400 ) 

the  suture,  which  in  some  cases  does  not  pro- 
ceed beyond  a  flattening  which  can  be  traced  backward  to  a  number 
of  whorls,   becoming  gradually   obsolete.      This   flattening   does   not 
occur  in  the  young. 

This  species  is  either  primitive  or  phylogerontic.  The  loose  coil- 
ing and  simple  spirals    (without  intercalations)    indicate  the   former 
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state,  while  the  absence  of  ribs  indioites  the  latter.  It  is  hardly  ex- 
pectable that  there  should  be  a  Fiisus  primitive  enough  to  be  without 
ribs,  for  with  the  highly  accelerated  ribbed  protoconch  characteristic 
of  this  genus,  we  should  assume  that  the  most  primitive  Fusus  conch 
is  ribbed.  Therefore,  since  ribs  disappear  in  the  old  age  of  most  Fusi 
it  is  most  proper  to  consider  this  species  as  a  descendant  of  the  ribbed 
F,  porrectus,  but  one  in  which  the  ribs  have  been  almost  entirely  sup- 
pressed. The  loose  coiling  is  not  inconsistent  with  the  gerontic  state, 
while  the  simple  spirals  may  indicate  that  the  series  of  which  this 
species  constitutes  the  phylogerontic  terminal,  is  a  primitive  one. 

Locality:  Barton  cliff,  coll.  Duval.  (M.  C.  Z.  1408,  1409). 

H orison:  Eocene,  London  clay. 

FUSIjS  ASPER  Sowerby. 

(Plate  I,  figs.  7  and  8.) 
1821.  Fusus  asper  Sowerby,  Mineral  Conchology,  vol.  3,  p.  131,  pi.  274,  figs.  4-7. 
The  protoconch  is  of  the  normal  type,  smooth  in  its  early  stages, 
and  with  vertical  closely  crowded  riblets  in  the  last  half  volution.  The 
conch  has  nearly  all  the  whorls  angulated  and  ornamented  with  strong 
spirals.  In  the  young  shell  two  central  spirals  are  stronger  than  others. 
Above  these,  on  the  flattened  shoulder,  are  two  striae,  and  below  them. 


a  b 

Fig.  3,  a,  b.    Fusus  asper.    a,  a  specimen  enlarged  ( X  J)  ;  b,  the  protoconch 
and  early  whorls  still  more  enlarged  (X  Y)-    M.  C.  Z.  1406. 

just  above  the  succeeding  whorl,  is  another  spiral  which  during  the 
later  stages  becomes  nearly  as  strong  as  those  above  it.  In  these  later 
stages  the  three  spirals  are  the  most  prominent  on  the  shell.  Where 
the  spirals  cross  the  ribs,  flattened  asperations  or  nodulations  are  pro- 
duced, which  are  especially  strongly  marked  in  the  adult  stage.  This 
species  is  derived  from  the  British  varieties  of  F.  aciculatus,  the  strong 
ribs  of  F,  asper  being  incipiently  developed  in  that  form.  The  small 
number  of  spirals  on  the  shoulder  and  the  simple  character  of  these 
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^irals  indicates  that  its  immediate  ancestor  was  of  a  primitive  type, 
and  it  must  be  regarded  as  a  lateral  branch  from  F,  aciculatus.  The 
only  advance,  then,  which  this  species  has  made  over  others  is  in  the 
subangulation  of  the  whorls,  and  the  strong  development  of  the  spirals. 
Localities:  Lx)ndon  Clay,  no  loc.  (M.  C.  Z.  27733)  ;  Barton  cliff, 
(M.  C.  Z.  27738) ;  Muddiford  Harts  (M.  C.  Z.  1404) ;  Lx)ndon  Clay, 
Barton  (M.  C.  Z.  1403,  27741) ;  Barton  Beds,  Hampshire  (M.  C.  Z. 

27735). 

H orison:  Barton  clay.  Upper  Eocene.  London  Qay  (?),  Lower 
Eocene. 

Relations  of  the  British  Species  of  Fusus. 

Considering  Fiisiis  porrectus  nearest  the  primitive  radicle,  we  may 
place  it  at  the  base  of  the  series  of  British  Fusae.  F.  aciculatus  is  its 
natural  successor,  though  the  former  species  seems  to  have  continued 
and  to  have  been  coexistent  with  the  latter.  F.  acuminattis  represents 
a  lateral  branch  from  the  F,  porrectus  line,  in  which  senile  characters 
developed,  resulting  mainly  in  the  obsolescense  of  ribs  and  the  forma- 
tion of  a  canaliculate  suture.  F.  asper,  on  the  other  hand,  must  be 
considered  a  lateral  branch  from  F.  aciculatus,  although  this  species  in 
its  accelerated  individuals  has  in  some  respects  become  more  specialized 
than  F.  asper.      These  relations  may  be  expressed  as  follows: 

F.  multispiratus. 
(p.  77-) 


F.  erectus.     (p.  77.) 
OHgocene  (North  Germany).  I 

Eocene.  F.  asper. 


F.  aciculatus, F.  aciculatus, 

(British.)  (French.) 

F,  acuminatus  \ 

! F.  porrectus. 

Fusus  IN  THE  Paris  Basin. 

FUSUS  ACICULATUS  Lamarck. 

(Plate  I,  figs.  13,  15.) 

1822.  Fusus  aciculatus  Lamarck. 

1824.  Fusus  aciculatus  Deshayes,  Coq.  Foss.  Env.  Paris,  T.  II,  p.  514,  pi.  71, 

figs.  7,  8. 
1889.  Fusus  porrectus  Cossmann,  Cat.  Coq.  Foss.  Env.  Paris,  T.  IV,  p.  181. 

There  is  only  one  typical  representative  of  the  genus  Fusus  in  the 
Eocene  beds  of  the  Paris  Basin.     This  is  Fusus  aciculatus  Lamarck. 

The  protoconch  and  earliest  whorls  of  the  conch  are  similar  to 
those  of  the  British  species.  In  the  neanic  and  ephebic  stages  the 
Parisian  variety  shows  some  marked  differences  from  the  normal 
English  variety.      These  differences  are  mainly  of  the  nature  of  an 
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advance  in  development,  due  to  acceleration  in  the  evolution  of  the 
Parisian  over  the  British  individuals.  The  ribs  of  the  whorls  are 
narrow,  accentuated,  but  rounded  on  top,  and  separated  by  interspaces 
which  are  several  times  as  wide  as  the  ribs.  The  spirals  are  strong 
and  sharp,  producing  a  series  of  asperations  on  the  ribs  which  recall 
F.  asper,  but  are  less  marked  than  in  that  species.  The  carinate  as- 
pect of  the  whorl  is  about  as  strongly  marked  as  in  the  British 
species.  Three  spirals  are  characteristic  of  the  shoulder.  The  space 
between  the  spirals  of  the  body  whorl  and  those  of  the  spindle  is 
generally  furnished  with  an  intercalated  spiral  in  the  later  whorls. 
These  intercalated  spirals  appear  early  in  some  specimens  and  not 
until  the  last  whorl  in*  others,  showing  different  degrees  of  accelera- 
tion. 

In  the  larger  specimens  the  ribs  often  become  obsolete  on  the 
last  whorl  and  the  carina  is  also  suppressed.  These  features  are 
gerontic,  and  not  individual,  but  mark  a  general  decadence  of  this 
branch  of  the  genus.  Normally  this  variety  shows  a  distinct  advance 
over  the  English  variety,  as  it  is  characterized  by  the  accentuation  and 
earlier  appearance  of  all  the  progressive  features  of  the  species,  which 
in  the  British  variety  appeared  late  in  the  ontogeny  and  were  never 
strongly  developed.  On  the  other  hand,  further  advance  through 
continued  accentuation  of  the  progpressive  features  appears  to  have  been 
prevented  by  the  peculiar  conditions  which  existed  in  the  Paris  Basin ; 
and  in  common  with  other  species  of  the  family,  F.  aciculatus  assumed 
gerontic  characteristics. 

Localities:  Paris  (M.  C.  Z.  1411,  1412)  ;  Fames  (M.  C.  Z. 
1410). 

Horizon:  Eocene,  Calcaire  Grossier  of  the  Paris  Basin. 

This  species  appears  to  be  a  local  modification  of  the  variety  char- 
acterizing the  British  Eocene.  While  we  must  thus  postulate  a  con- 
nection between  the  British  and  the  French  Eocene  Basins,  permitting 
species  to  migrate  from  one  to  the  other,  the  individual  characters  of 
the  species  in  the  two  areas  show  that  the  connection  was  not  such  as 
to  allow  free  intercommunication. 

2.    THE   FUSUS    COLUS    SERIES. 

This  series  comprises  the  typical  Fusi,  including  the  type  species, 
Fusus  coins  Lamarck.  The  species  of  this  series  are  characterized  by 
the  possession  of  a  long  slender  spire  and  a  similarly  slender  and 
elongated  spindle.  Fusus  colus  occupies  a  somewhat  advanced  posi- 
tion in  the  series,  possessing  some  of  the  features  characteristic  of  the 
terminal  members  of  the  series.  This  group  of  Fusi  has  its  earliest 
representation  in  the   Miocene    (?)   of  the  Antillean  region,  but  no 
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ries  have  as  yet  been  recorded  from  the  Old  World  Tertiary. 
lodem  representatives  are  found  in  the  Antillean  waters  of  the  New 
/odd,  but  they  are  not  very  common.  The  series  is,  however,  well 
represented  in  the  Indo-Padfic  seas  where  most  of  the  living  species 
occur. 

Tertiary  Species. 





•  fnsh 


I  wit 
^r 
oth 


FUSUS  HENEKENI  Sowerby. 

iSso.  Fusus  henekeni  Sowerdy,  Quart.  Joum,  Geol  Soc.»  vol.  6^  p.  49. 
^1876.  Fusus  kenekeni  Sowerbv,  Guppy,  Quart.  Jotirn.  Geol  Soc.^  vol  J2,  p.  52  j, 
pL  28.  fig.  6. 
Jot  Fhsus  henfkeni  Gabb,  Joum.  Acad  Nat.  Sci.  Phil,  2d  ser.,  vol  8,  p.  350^ 
pl.  45.  fir.  31^ 

The  protoconch  of  this  species  is  typically  fusoid,  though  some- 
what more  depressed  than  that  of  most  species.      It  consists  of  one 
and  one  half  volutions,  the  last  half  or  two  third  volution  being  fur- 
lished  with  numerous  smooth,  narrow  and  closely  crowded  vertical 
'ribs.      The  protoconch  ends  abruptly »  though  no  strong  varix  occurs, 
while  the  ornamentation  of  the  conch  begins  as  abruptly.      The  whorls 
of  the  conch  embrace  rather  closely ;  they  are  round  and  are  furnished 
[With  round,  broad  and  thick  ribs,  which  are  separated  by  narrower 
iterspaces.       Strong,   nearly   uniform    spirals   encircle   the   shell,   the 
iree   peripheral   ones   being   somewhat   more   pronounced   than    the 
'others.     Above  these  occurs  another  spiral,  and  below  them  two  addi- 
tional ones.     The  spirals  remain  simple  as  far  as  the  sixth  or  seventh 
whorl,  when  intercalated  spirals  appear.     In  the  later  whorls  the  lines 
of  growth  are  lamellose,  producing  a  strongly  cancellated  appearance. 
I  The  whole  aspect  of  this  shell,  as  well  as  its  more  detailed  char- 

^fcctcristics,  recall  forcibly  the  recent  species  F.  turriculus  from  Qiinese 
^Vwaters,  and  F.  eucosmius  from  the  Caribbean  sea.  Its  most  marked 
^Bdistinction  lies  in  the  closer  embracing  whorls,  which  give  the  shell  a 
^nomewhat  shorter  and  stouter  aspect;  and  in  the  stouter  ribs  which 
^^give  it  a  somewhat  more  rude  aspect.      On  the  whole^  it   must  be 

k confessed  that  very  little  difference  exists  between  tlie  recent  and  the 
Tertiary  species  from  the  same  region. 
In  one  specimen   in   the  collection   of  the   Philadelphia  Academy 
Ihe  intercalated  spirals  do  not  appear  until  the  tenth  or  last  whorl, 
the   ribs   at   the    same   time   becoming   obsolete*       Other    specimens 
I  with    obsolete    ribs    on    the    last    whorl    have    been    observed.       This 
|feature,    showing    individual    senescence,    also    occurs    in    the    recent 
cics. 
Localities:  San  Domingo  (Phil.  Acad.  Sci.) ;  Jamaica  (Phil.  Acad. 

i.)-  '  [ 

Horizon:  Bowden  beds  of  the  Upper  OHgocene  or  Chipolan  stage 
|(DaII— Table  Tert.  Hon  N.  Am.,  p.  340). 
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FU8U8  HAIimSIS  Smmn^f. 

iSsa  Fujuj  haitensit  Sovekby.  Quslvl  Joczm.  GcoL  Soc^  toL  6^  pi  4^ 
1876.  Fuius  hentkeni  uar.  haitmsis  Guprv,  Qaart.  Joam.  GeoL  Soc^  toL  32,  pL 
524,  pL  26,  fis^  2. 

This  species  is  like  the  preceding  except  that  tfie  last  two  whorls 
show  a  flattening  of  the  shoulder  and  a  peripheral  ai^^lation.  The 
ribs  also  become  obsolescent  towards  tfie  sutures,  but  remain  strong  on 
the  peripher>-,  thus  producing  a  crude  nodulation.  The  last  two 
whorls  are  also  somewhat  more  dran^-n  out^  so  as  to  expose  more  of  the 
preceding  whorl.  Intercalation  begins  early.  In  the  specimens  ex- 
amined the  apex  was  imperfect,  and  intercalated  spirals  were  present 
on  the  earliest  whorl  preser\'ed. 

In  the  specimen  figured  by  Guppy  at  least  four  angular  whorls 
occur ;  the  ribs  continue  to  the  last  whorls,  though  prominent  only  on 
the  peripher>'.  The  keel  is  sharp  and  strongly  de^'doped,  the  shoulder 
flat,  and  the  spirals  compound.  The  shell  is  a  parallel  to  F,  toreumus 
in  the  F.  coins  series. 

This  species  is  an  accelerated  F.  henekcni,  but  with  constant  char- 
acteristics, which  show  that  this  is  not  a  case  of  indi>'idual  gerontism. 
It  is  rather  phyletic,  and  hence  of  specific  \'alue.  From  this  it  appears 
that  this  species  is  not  to  be  united  with  the  preceding  one,  as  has 
been  done  by  Guppy,  Gabb  and  others. 

Locality:  San  Domingo  (Phil.  Acad.  Sci.). 

Horizon:  Upper  Oligocene   (occurring  with  the  preceding). 

Rfxent  Species. 
FUSUS  EUCOSMIUS  DalL 

1889.  Fusus  eucosmius  Dall,  Blake  Moll.,  p.  167,  pi.  35,  fig.  5. 

This  species  is  more  compact  and  shorter  than  the  Chinese  F,  tur- 
ricula,  which  it  resembles  closely.  The  protoconch  has  a  more  com- 
pact appearance,  the  ribs  in  the  latter  portion  being  somewhat  stronger 
than  those  in  F.  turriculus.  The  protoconch  ends  in  a  strong  varix. 
Intercalation  begins  on  the  fifth  or  sixth  whorl.  The  three  central 
spirals  generally  become  prominent  in  the  young  shell,  sometimes  as 
early  as  the  second  or  third  whorl.  The  middle  one  of  the  three  is 
always  the  strongest.  A  slight  flattening  of  the  shoulder  accompanies 
the  strengthening  of  the  central  spirals,  this  feature  being  most  marked 
in  the  adult.  The  shoulder  spirals  do  not  increase  in  strength  in  the 
same  proportion  that  the  central  ones  do,  and  hence  there  is  a  marked 
difference  between  these  two  sets  in  the  adult.  In  the  adult  the  ribs 
arc  generally  more  bulging  than  is  the  case  in  F.  turriculus.  The 
aperture  is  often  strongly  contracted,  and  a  sudden  enlargement  like 
a  strong  varix  has  been  observed  in  some  specimens. 
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With  the  typical  form  occurs  a  variety  which  approaches  much  more 
closely  to  F.  turricultis  than  does  the  species.  In  fact,  the  two  might 
be  considered  identical  if  found  in  the  same  waters.  This  variety  has 
the  typical  fusoid  protoconch,  with  narrow  riblets  on  the  last  two- 
third  whorl.  It  is  slightly  more  condensed  than  the  Chinese  species, 
not  so  much  through  greater  embracing  of  the  whorls,  but  through 
a  gpreater  vertical  compression  of  the  whorls,  which  makes  them  appear 
more  swollen  at  the  middle.  The  spirals  have  the  same  sharp  char- 
acter where  they  cross  the  ribs,  but  they  remain  simple  somewhat 
longer,  intercalated  spirals  appearing  only  in  the  last  whorl,  and  then 
not  becoming  very  prominent.  The  ribs  are  much  less  prominent 
than  in  the  species  proper,  and  they  are  always  more  than  their  width 
apart,  becoming  still  further  separated  in  the  last  whorl. 

This  variety  compares  best  with  immature  F.  turriculus,  in  which 
the  whorls  and  ribs  have  not  yet  become  swollen. 

Localities:  Off  Key  West,  U.  S.  Fish  Comm.  station  2316,  50  fms. 
on  coral,  temp.  74  degr.  2  spec.  (U.  S.  Nat.  Mus.  93647)  ;  between 
Tampa  and  Dry  Tortugas,  U.  S.  Fish  Comm.  Sta.  2411,  27  fms. 
(U.  S.  Nat.  Mus.  93649)  ;  off  Key  west  U.  S.  Fish  Comm.  Sta.  2317, 
45  fms.  (U.  S.  Nat.  Mus.  8351 1)  ;  off  Key  West,  Sta.  2318,  45  fms. 
on  coral,  temp.  75  degrees  (U.  S.  Nat.  Mus.  93648). 

Variety :  Between  Miss.  Delta,  and  Cedar  Keys,  Sta.  2402,  in  mud,. 
Ill  fms.  2  specimens  (U.  S.  Nat.  Mus.  93650)  ;  Gulf  stream,  Stimpsoa 
dredge  (M.  C.  Z.  962),  i  spec. 

FUSUS  TURRICULUS   Kiener. 

(Plate  II,  fig.  i;    Plate  XVII,  fig.  i.) 

1842.  Fusus  turricula  Kiener,  Iconographie,  p.  6,  pi.  V,  fig.  i. 
1847.  Ftuus  turricula  Kiener,  Reeve,  Iconica,  pi.  6,  fig.  23. 

The  protoconch  of  this  species  represents  the  typical  Fusus 
protoconch.  The  whole  protoconch  comprises  about  one  and  one  half 
volutions,  of  which  the  first  is  smooth,  and  the  other  half  furnished 
with  faint  crowded,  vertical  riblets,  which  become  stronger  towards  the 
end.     A  strong,  smooth  varix  marks  the  end  of  the  protoconch. 

The  conch  begins  abruptly,  with  rounded  whorls,  rounded  ribs, 
at  first  somewhat  fainter  than  the  terminal  varix  of  the  protoconch,  and 
rounded  revolving  spirals,  which  produce  a  strong  sculpturing  on  the 
ribs.  The  spirals  become  stronger,  but  remain  simple  for  the  first  two 
volutions  of  the  conch.  Then  intercalations  begin,  at  first  on  the 
lower  part  of  the  whorl,  and  then  farther  up.  The  intercalations  be- 
come compound  by  the  sixth  volution  of  the  conch,  the  striae  near  the 
center  at  the  same  time  becoming  sharper  on  the  ribs,  and  the  latter 
less  strongly  outlined.  In  some  specimens  an  incipient  flattening 
appears  on  the  shoulder  and  with  this  usually  appears  a  slight  peripheral 
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angulation.  In  such  accelerated  individuals  the  upper  one  of  the  three 
central  spirals  increases  in  strength,  and  the  space  above  produces  the 
flattened  shoulder.  The  ribs  become  obsolete  towards  the  sutures 
but  remain  swollen  on  the  periphery,  thus  giving  the  angulation  a 
resemblance  to  a  subspinose  carina.  Such  a  subangulation  is  not  in- 
frequently followed  by  a  return  to  a  normal  round-whorled  condition, 
when  the  ribs  assume  again  their  normal  characteristics. 

Sometimes  specimens  occur  which  retain  a  more  primitive  form  of 
whorl  and  spiral,  the  latter  remaining  uniform  throughout,  though  with 
intercalations,  while  the  whorls  retain  their  rounded  outline.  Indi- 
vidual senescence  is  marked  by  the  obsolescence  of  the  ribs  of  the  last 
whorl,  and  by  the  separation  of  the  inner  lip  from  the  columella. 

The  whorls  of  normal  specimens  of  this  species  embrace  only  the 
spindle  of  the  whorl  preceding,  thus  exposing  as  much  of  the  whorl 
above  the  lower  as  below  the  upper  suture.  This  gives  to  the  whorls 
the  appearance  of  resting  the  one  upon  the  other,  and  gives  the  shell 
a  particularly  graceful  outline.  In  some  aberrant  individuals  how- 
ever (F.  chinensis?)  the  whorls  embrace  more,  giving  the  shell  a 
stouter  aspect.     This  leads  to  such  species  as  F.  reeveantis  Phill. 

Localities:  China  sea  (M.  C.  Z.  915,  916,  917,  918,  33)  ;  China  sea 
(U.  S.  Nat.  Mus.  18380-b,  91747) ;  Manila,  Steams  coll.  (U.  S.  Nat. 
Mus.  91748) ;  China  sea  (Phil.  Acad.  Sci.). 

A  magnificent  specimen  eight  inches  long,  in  the  Haines  collec- 
tion of  the  American  Museum  of  Natural  History,  shows  the  normal 
gerontic  characteristics  of  this  species.  The  specimen  is  from  the 
China  seas. 

About  five  normal  volutions  occur,  with  simple  spirals  and  the 
iorm  and  contour  of  whorls  and  ribs  usual  in  this  species.  These  are 
followed  by  six  volutions  of  the  same  type,  but  with  additional  spirals 
intercalated  between  the  primary  ones.  At  the  end  of  this,  the 
eleventh  whorl,  the  size  of  the  shell  and  all  its  characteristics  are  those 
of  the  normal  individuals  of  F,  turriculus.  The  secondary  spirals  have 
attained  the  size  of  the  primary  ones,  and  tertiary  spirals  make  their 
appearance. 

The  last  two  whorls  are  free  from  ribs,  except  at  the  beginning, 
where  faint  indications  occur.  The  whorls  are  uniformly  rounded, 
and  have  all  the  characters  of  those  of  F.  nobilis,  to  which  this  species 
is  a  parallel.  It  is,  however,  much  more  slender  than  F.  nobilis.  It 
will  be  observed  that  a  larger  number  of  young  whorls  are  marked 
with  simple  spirals  than  is  the  case  in  F.  turriculus  ordinarily.  As  far 
as  the  early  stages  are  concerned,  then,  this  individual  is  more  retarded 
in  development  than  the  normal.  The  long  life  of  the  individual  was 
favorable  to  the  development  of  normal  regressive  characteristics;  no 
indications  of  progressive  characters,  such  as  the  incipient  angulation 
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of  the  whorls  found  in  some  normal  individuals,  and  leading  to  F, 
tureumus,  have  been  observed. 

»  FUSUS  REEVEANUS  Philippi 

1847.  Fusus  multicarinatus  Reeve,  Iconica,  pi  6,  fig.  22. 
1851,  Fusus  recveanus  Phiuppi,  Abbildungen,  vol  III,  p.  119. 
^b  No  authentic  specimens  of  this   species   have  been    seen,   though 
ffine  specimens  in  the  U*  S.  Nat.  Museum  may  belong  here.      The 
species  was  first  figured  by  Reeve,  as  F.  midticarinatus  Lam.     Kiener, 
however,   figured   a   wholly   distinct   shell   as   Lamarck's   type   of  F. 
multicarinatus.      Sowerby   refigures    Reeves   shell   under   Lamarck's 
name,  adding  that  '*Kiener's  shell  has  angular  whorls,  while  Lamarck's 
has   *  tours   tres-arrondies.'  *'      Try  on   adopts   Kiener's   figure   as   the 
type  of  Lamarck's  species.      Philippi  apparently  agrees  with  Kiener. 
Tryon  makes  the  present  species  a  variety  of  f,  spectrum  Adams  and 
Reeve.      It  is,  however,  distinct,  and  Philippics  name  must  stand. 
^m         This  species  represents  the  stout  mutation  of  F.  turricuius,  being 
^m  connected  with  that  species  by  the  stouter  varieties  of  the  same   (F. 
^m  chincnsisf).      Sowerby  says  that  the  difference  between  this  species 
^*  and  F,  turricuius  lies  "in  the  greater  prominence  of  the  plaits  and  whorls 
,       and  the  deeper  excavation  of  the  suture'*  in  the  latter  species.      It 
^m  seems  proper  to  call  this  species  a  lateral  branch  from  the  F.  turricuius 
1^  stock,   developed   under  conditions  which    enforced  upon   the  shell   a 
II        greater  degree  of  compactness  and  solidity  during  growth. 
^M         Habitat:   Unknown. 
^  FUSUS  NOBILIS  Reeve. 

I 1847.  fusus  nobiiis  Rexxe,  Iconica,  Fusus  sp.  60. 

^H        A  magnificent  specimen  of  tliis  species  occurs  in  the  Haines  col- 
^^  lection  of  the  American  Museum  of  Natural  History,      It  is  almost 

I  identical  with  Reeve's  figure  60,  in  shape  and  size.  It  is  the  turricuius 
t>pe  but  in  a  condensed  form.  Its  ribbed  stages  agree  completely  with 
Reeve's  figure  of  F,  reeveanus,  to  which  the  present  species  holds  the 
same  relation  as  the  large  gerontic  type  previously  described  holds  to 
F.  turricuius,  F.  nobitis  is  an  extremely  accelerated  type,  intercalated 
spirals  appearing  in  the  youngest  whorls  preserved  (third  or  fourth). 
There  arc  about  nine  ribbed  whorls  of  the  recveanus  type.  In  the 
seventh  whorl  tertiary  spirals  appear,  which  in  the  ninth  become  com- 
pound, having  divided  into  two  or  sometimes  more. 
Locality-  PhiHppines. 


W 


FUSUS  SPECTRUM  Adams  and  Reeve. 

1S4&  Fusus  spectrum  Adams  and  Reeve,  Voyage  Samarang. 
1848,  Fusus  spectrum  Reeve,  Iconica,  pi  18,  sp.  68, 

No  specimens  of  tliis  species  have  been  seen,  but  from  the  figure 
ipvcn  by  Reeve  it  appears  to  be  an  accelerated  species  of  the  F.  tur- 
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riculus  type.  The  preephebic  characters  appear  to  be  those  of  an  adult 
F.  tiirriculus,  while  the  ephebic  characters  consist  chiefly  in  a  strongly 
developed  keel,  which  is  at  first  nodulated,  but  appears  to  lose  these 
nodes  on  the  latter  portion  of  tlie  last  whorl.  If  this  diagnosis  is 
correct  we  have  here  another  lateral  branch  from  the  F.  turriculus 
stock,  in  which  the  angulation,  developed  to  a  slight  degree  in  many 
specimens  of  F.  turriculus,  becomes  a  permanent  adult  characteristic 
of  specific  value. 

Habitat:  Eastern  seas  (Adams  and  Reeve). 

FUSUS  TORSUMUS  Hartyn. 

(Plate  II,  fig.  7.) 

1784.  Martyn,  Univ.  Conch.,  t.  56. 

1843.  Fusus  toreuma  Lamarck,  Anim,  sans  Vert.  (Desh.  edit.),  vol.  IX,  p.  444. 

1847.  Fusus  toreuma  Reeve,  Iconica,  sp.  27. 

This  species  begins  with  a  well-developed  turriculus  stage,  in  which 
the  whorls  are  round,  furnished  with  strong  rounded  ribs  and  orna- 
mented by  strong  and  regular  spirals.  In  a  specimen  in  the  Boston 
Society  of  Natural  History  collection  there  are  seven  round  turriculus 
whorls,  before  the  angulation  begins.  Usually  the  specimens  of  this 
species  are  more  accelerated,  which  is  shown  by  the  fact  that  the 
turriculus  stage  is  restricted  to  a  few  only  of  the  apical  whorls.  In  the 
specimen  mentioned  intercalated  spirals  appear  in  the  fifth  whorl,  or 
before  the  angulation.  Usually  they  arise  with  the  angulation,  which 
in  the  majority  of  cases  is  in  the  fifth  or  sixth  whorl.  The  angula- 
tion is  generally  caused  by  the  strengthening  of  two  spirals,  thus  pro- 
ducing a  bicarinate  aspect  When  only  one  spiral  is  strengthened  in 
the  beginning,  this  may  be  supplemented  by  subsequent  strengthening 
of  an  adjoining  spiral,  either  above  or  below.  Sometimes  both  upper 
and  lower  spirals  are  strengthened,  thus  producing  a  tricarination. 
Not  infrequently,  however,  in  the  adult  one  of  the  spirals  (typically  the 
central  one)  surpasses  the  others  in  strength,  thus  giving  to  the 
tubercles  a  sharp  aspect  instead  of  the  blunt  appearance  produced  by 
the  equal  development  of  two  or  more  spirals. 

With  the  appearance  of  the  angulation  the  shoulder  becomes  grad- 
ually depressed,  until  it  has  become  quite  flat  or  even  somewhat  con- 
cave. Simultaneously  with  the  flattening  of  the  shoulder  the  ribs 
become  obsolete  towards  the  suture,  and  finally  are  represented  only  by 
the  tubercles,  a  strong  development  of  which  is  characteristic  of  the 
species. 

Old  age  is  shown  in  this  species  either  by  a  return  to  the  normal 
round-ribbed  condition,  a  clear  case  of  atavism,  or  by  a  gpradual  loss 
of  the  tubercles,  and  the  production  of  a  round  ribless  whorl.  In  this 
latter  case  a  slight  carination  generally  precedes  the  complete  loss  of 
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adult  characteristics.  Accompanying  this  is  a  loosening  of  the  inner 
lip,  which  often  becomes  quite  separated  from  the  columella.  A 
strong  posterior  canal  is  also  frequently  developed  by  an  encroach- 
ment of  the  final  portion  of  the  last  whorl  on  that  preceding  it. 

This  species  and  F.  tuberculatus  have  many  characters  in  common, 
indeed  there  are  intermediate  individuals  connecting  them.  Never- 
theless they  are  distinct  species,  representing  the  same  stage  of  develop- 
ment in  species  apparently  belonging  to  separate  series.  That  they  are 
genetically  related  can  not  be  doubted,  in  fact  they  may  be  regarded 
as  representing  the  two  series  at  the  point  of  divergence.  The  slender 
character  of  this  shell,  its  smaller  angle  of  divergence  and  the  some- 
what gpreater  obliquity  of  the  whorls  distinguish  this  species  from 
F.  tuberculattis  and  at  once  suggest  its  relation  to  F.  colus.  The 
coloration  of  the  present  species  consists  chiefly  in  dark  brown  spots 
in  the  intertubercular  spaces,  these  occasionally  appearing  in  the  spaces 
between  the  ribs,  on  the  turriculus  stage. 

Localities:  East  Indies  (M.  C.  Z.  937,  B.  S.  219  and  262,  Nat.  Mus. 
7378,  36720  and  36718) ;  Ceylon  (Nat.  Mus.  91741,  131 157) ;  Pacific 
islands  (Nat  Mus.  18379,  Phil.  Acad.?) ;  Mauritius  (M.  C.  Z.  884)  ; 
Tongatabue  (Nat.  Mus.  7378)   (Nat.  Mus.  2713). 

FUSUS  COLUS    (Liim§). 

(Plate  II,  figs.  8-11.) 

1767.  Murex  colus  LiNNi,  Syst.  Nat.  ed.,  12,  p.  1221. 

1817.  Fusus  colus  Schumacher,  Essai  d'un  nouveau  syst.  d.   habit,   des  vers 

Tcstac^s. 
1842.  Fusus  colus  KiENER,  Iconographie,  pi.  IV,  fig.  i. 
1847.  Fusus  colus  Lamarck,  Hist.  An.  sans  Vert.  (Desh.  Ed.),  p.  443. 
1847.  Fusus  colus  Reeve,  Iconica,  sp.  11. 

The  protoconch  of  this  species  has  been  observed  in  only  one  speci- 
men, all  the  others  being  imperfect.  In  that  specimen  it  partakes  of 
the  brown  color  of  the  other  apical  whorls,  but  is  perfectly  smooth 
for  the  first  volution.  The  remaining  half  volution  of  the  protoconch 
is  ornamented  by  fine  smooth  vertical  riblets,  about  fifteen  in  number. 
The  protoconch  ends  abruptly  with  a  strong  varix. 

The  conch  begins  with  a  turriculus  stage,  consisting  of  six  or  seven 
whorls  which  are  round  and  furnished  with  regular  rounded  and 
spirally  sculptured  ribs.  In  rare  cases  there  are  more  than  seven 
turriculus  whorls.  Intercalated  spirals  appear  in  the  fourth  or  fifth 
volution,  or  in  general  before  the  completion  of  the  turriculus  stage. 

The  second  stage  in  the  development  of  the  conch  is  the  toreumus 
stage,  in  which  the  characters  are  those  of  an  adult  F.  toreumus.  This 
stage  appears  gradually,  being  heralded  by  the  appearance  of  a  peri- 
pheral angulation,  which,  becoming  more  and  more  pronounced,  finally 
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merges  into  a  strong  tuberculated  keel.  As  in  F.  toreumus,  the  ribs 
become  fainter  and  fainter  away  from  the  periphery,  until  finally  the 
keel  alone  is  characterized  by  them.  Even  in  the  coloring  the  F. 
toreumus  character  is  maintained,  this  consisting  of  brown  spots  in  the 
inter-tubercular  spaces.  This  is  also  true  in  general  of  the  turrtculus 
stage,  in  which  the  brown  color  is  confined  to  the  spaces  between  the 
ribs. 

The  toreumus  stage  covers  usually  from  three  to  four  volutions, 
after  which  the  tubercles  become  obsolete,  and  finally  disappear.  There 
remains  then  finally  a  smooth  keel,  more  or  less  strongly  marked  in  the 
center  of  the  whorl,  and  giving  it  a  subangular  appearance.  This  may 
be  regarded  as  the  colus  stage ;  but  in  a  typical  F.  colus,  all  three  stages, 
viz.,  the  turrtculus,  toreumus  and  colus  stages  are  present  There  may 
be  a  greater  or  less  development  of  one  or  the  other,  according  to 
individual  acceleration  or  retardation,  but  none  is  absent.  The  oc- 
currence of  these  three  stages  clearly  establishes  the  ancestry  of  this 
species,  and  marshals  into  proper  array  the  other  species  of  this  series. 

In  many  cases  a  fourth  stage  occurs,  in  which  the  keel  becomes 
suppressed,  a  smooth  rounded  whorl  remaining.  This  is  the  longicau- 
dus  stage,  and  marks  the  early  stages  of  gerontism  in  this  species.  The 
appearance  of  this  stage  does  not  make  a  F,  longicaudus  of  this  species, 
since  in  the  typical  members  of  that  species  the  toreumus  stage  is  sup- 
pressed. It  is  simply  a  case  of  individual  acceleration,  so  that  normal 
gerontic  characteristics  appear  in  the  ephebic  stage  of  an  otherwise 
normal  F,  colus. 

The  colus  stage — a  well-developed  median  keel — may  occupy  only 
a  portion  of  a  volution,  or  it  may  extend  over  a  volution  and  a  half. 
The  longicaudus  stage  seldom  occupies  more  than  a  small  part  of  a 
volution.  Two  specimens  from  the  Indian  ocean  (M.  C.  Z.  32)  show 
pronounced  variations.  One  is  accelerated,  showing  angulation  and 
intercalated  spirals  on  the  second  or  third  volution,  and  a  keeled 
(colus)  stage  covering  over  a  volution  and  a  half.  This  is  succeeded 
by  the  keelless  {longicaudus)  stage,  covering  a  fraction  of  a  volution. 
The  earlier  stages  being  shortened,  room  is  made  for  the  introduction 
of  additional  stages  at  the  end.  This  is  not  to  be  regarded  as  indi- 
vidual senescence,  but  as  a  case  of  acceleration  in  development,  there 
being  nothing  in  the  character  of  the  shell  to  indicate  that  the  indi- 
vidual was  not  perfectly  vigorous.     (Plate  II,  fig.  8.) 

The  other  specimen  is  an  example  of  a  retarded  individual.  It  has 
five  shouldered  and  tuberculated  whorls  following  the  turriculus  stage. 
There  is  no  colus  stage,  the  tubercles  persisting  to  the  end  (Plate 
II,  fig.  9)- 

According  to  the  definition  of  our  species,  this  specimen  should  be 
classed  with  F.  toreumus,  never  passing  beyond  the  toreumus  stage.     It 
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has,  however,  the  general  aspect  of  a  F.  coins,  being  larger  than 
the  average  F.  toreumus.  The  specimen  furthermore  suggests  hav- 
ing been  derived  from  a  F.  colus  rather  than  F,  toreumus,  and  that 
therefore  it  is  retarded  in  development  and  not  primitive.  This  can 
perhaps  not  be  proven,  but  as  stated  the  whole  appearance  of  the  shell 
suggests  it. 

It  will  thus  be  seen  that  a  young  F,  colus  or  a  retarded  one  have 
the  characteristics  of  an  adult  F.  toreumus,  and  that  though  a  young 
individual  may  perhaps  be  placed  under  its  proper  species,  the  position 
of  a  retarded  individual  must  be  determined  by  the  standard  of  indi- 
vidual opinion. 

Another  individual  (M.  Z.  904  not  figured)  shows  the  same  re- 
tarded characteristics.  In  this,  the  first  seven  or  eight  whorls  are  in  the 
turriculus  stage,  intercalated  spirals  appearing  in  the  last  two  of  these. 
The  next  whorl  is  transitional,  and  the  two  following  are  typical  tuber- 
culated  toreumus  whorls.  The  last  whorl  has  the  tubercles  less  com- 
pressed vertically;  these  therefore  have  a  more  rounded  or  knobbed 
appearance.  This  gives  them  a  resemblance  to  those  of  a  normal  F. 
tuberosus,  which,  however,  belongs  to  a  distinct  series. 

This  individual  is  certainly  not  a  typical  F.  colus,  neither  can  it 
be  classed  with  typical  F.  toreumus.  It  is  better  classed  as  a  retarded 
and  abnormal  variety  of  the  former. 

A  specimen  from  Amboyna  (B.  S.  6078  not  figured)  has  eight 
turriculus  whorls,  four  toreumus  whorls  and  one  colus  whorl,  this 
latter  towards  the  end  merging  into  a  keelless  longicaudus  stage.  The 
number  of  angular  toreumus  whorls  is  sometimes  as  high  as  six.  It  is 
not  uncommon  for  the  angular  tubercled  whorls  to  extend  nearly  to 
the  end,  the  colus  stage  being  restricted  to  a  portion  of  the  last  whorl. 
Such  shells,  though  similar  to,  are  yet  distinguishable  from  gerontic 
individuals  of  F,  toreumus.  In  all  these  varieties  the  inner  lip  is 
always  more  or  less  strongly  lirate. 

The  following  stages  then,  may  be  distinguished  in  typical  Fusus 
colus: 

Protoconch a,  smooth. 

b,  ribbed. 

Nepionic turriculus  stage. 

Neanic toreumus  stage. 

Ephebic colus  stage. 

Gerontic  or  paraephebic  in  accelerated  individuals,  .longicaudus  stage. 

Localities:  East  Indies  (M.  C.  Z.  936,  904?,  B.  S.  219)  ;  Philippines 
(M.  C  Z.  902)  ;  Indian  Ocean  (M.  C.  Z.  32) ;  Amboyna:  Maluccas, 
(B.  S.  6078)  ;  Ceylon  (Reeve). 
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FUSUS  LOHGICAUDUS  Bmj,  Tax.  TQSKUMQIDSS  Yax.  mmw, 

(Pbtc  n,  figSu  2  and  3.) 
Fujus  colui  aiid  F.  longicauda  in  part,  of  authors. 

This  variety  is  intermediate  betifteen  F.  coius  and  F.  longicaudus. 
It  differs  from  the  normal  F.  colus  in  ha^-ing  the  toreumus  stage  weakly 
developed  or  almost  suppressed,  while  the  longicaudus  stage  is  well 
developed.  It  differs  from  F.  longicaudus  in  not  having  the  toreumus 
stage  wholly  suppressed.  The  toreumus  stage  is  not  so  much  ooa- 
densed,  as  it  is  weakly  developed  over  the  extent  of  several  whoris. 
The  colus  stage  is  generally  well  developed,  though  often  obscured  by 
the  strengthening  of  other  spirals.  In  a  specimen  from  Ceylon  (  M.  C 
Z.  883;  the  tubercles  are  continuous  nearly  to  the  end.  but  throughout 
they  are  faint,  more  as  in  the  latter  portion  of  F.  colus.  The  last  whori 
assumes  the  colus-longicaudus  characteristics. 

Sometimes  the  ribs  reappear  after  they  have  disappeared,  thus 
showing  reversion  to  an  earlier  characteristic 

A  specimen  of  unknown  locality  (M.  C.  Z.  908)  belongs  here.  The 
first  whorl  or  two  are  broken  away,  and  of  the  remaining,  seven  arc 
round  with  round  ribs  and  uniform  spirals.  Intercalated  spirals  ap- 
pear in  the  latter  of  these.  On  the  succeeding  whorls  the  ribs  become 
faint  and  practically  disappear.  A  keel  is  gradually  developed  through 
the  strengthening  of  the  lower  of  the  two  central  spirals.  The  third 
central  spiral  also  becomes  strong,  giving  the  appearance  of  bicarina- 
tion.  From  temporary-  reappearance  of  ribs  the  keel  at  times  becomes 
nodulose. 

Localities:  Ceylon  (M.  C.  Z.  883)  ;  no  loc.  (M.  C.  Z.  905,  908). 

FUSUS   LONGICAUDUS   Bory. 

(Plate    II,   figs.   4-6.) 

181 6.  Fusus  longicauda  Borv,  Enc.  Meth.,  pi.  423,  fig.  2. 

1847.  Fusus  longicauda  Reen-e,  Iconica,  sp.  15. 

1881.  Fusus  longicauda  Tryon,  Man.  Conch.,  vol.  Ill,  pi.  38,  f.  157. 

This  species  forms  the  terminal  member  of  the  series.  The  first 
nine  or  ten  whorls  of  the  conch  are  identical  with  F.  Uirriculus  in  one 
specimen  (M.  C.  Z.  906,  PI.  II.  fig.  6),  while  in  others  only  seven  or 
eight  whorls  are  in  the  turriculus  stage.  On  the  succeeding  whorls 
the  striae  or  spirals  become  m6re  prominent,  the  ribs  becoming  fainter. 
This  occurs  generally  first  on  the  upper  portion  of  the  whorl,  thus 
giving  a  shouldered  expression  to  the  shell.  After  that  the  ribs  dis- 
appear entirely,  and  in  the  most  typical  specimen  seen  the  last  three 
whorls  are  riblcss  and  marked  only  by  spirals  of  two  series.  Inter- 
calated spirals  appear  on  the  seventh  or  eighth  whorl,  but  do  not 
reach  the  strength  of  the  primary  ones.      The  central  primary  spiral 
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often  becomes  stronger  than  the  others,  thus  producing  a  slight  keel, 
and  sug^sting  the  colus  stage. 

The  ribs  are  usually  thicker  and  more  closely  crowded  than  on 
F.  turriculus  of  the  same  size.  Thev  resemble  more  the  ribs  of  the 
adult  of  that  species.  A  greater  crowding  is  the  necessary  result  of 
the  proportionally  larger  size  of  the  ribs. 

Two  specimens  from  Ceylon  (Phil.  Acad.)  are  of  a  ruder  type  than 
the  normal.  The  turriculus  whorls  recall  those  of  F.  reeveanus  rather 
than  those  of  F.  turriculus.  The  ribs  are  broad,  round  and  separated 
only  by  a  depressed  line.  The  sutures  are  not  so  deeply  impressed  as 
in  turriculus,  but  partake  of  the  character  of  F.  reeveanus,  A  faint 
angulation  appears  in  some  of  the  neanic  whorls,  which  in  consequence 
take  on  a  shouldered  expression.  This  disappears  in  the  last  whorl, 
which  is  round  and  ribless  with  strong  primary  and  slightly  weaker 
secondary  spirals. 

It  is  possible  that  these  specimens  represent  a  longicaudus  stage  in 
development  of  a  series  beginning  with  F.  reeveanus,  and  paralleling  the 
series  beginning  with  F.  turriculus.  If  that  is  the  case,  these  individuals 
will  have  to  be  made  the  types  of  a  new  species.  Owing  to  the  meager 
amount  of  available  material,  however,  and  because  no  authentic  speci- 
mens of  F.  reeveanus  have  come  under  observation,  no  separation  will 
be  made  at  present. 

The   Fusus   Colus*  Series. 


F.  eucosmius. 


•C 
6 


0 

.2 
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F,  longicaudus. 


F.  sp.f  {longicaudus  type). 


F.  longicaudus. 

van  toreumoides, 

I  F.  nobilis. 

F.  colus.    F,  turriculus  (nobilis  type).  I 


F.  toreumus. 


- —    F.  turriculus. 


F.  reeveanus. 


Recent. 


F.  haitensis. 


F.  henekenu 

I 

i 


F.  tnultispiratus. 

I 

Fusus  erectus. 


1 


F,  porrectus. 
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Tryon  (Man.,  v.  Ill,  p.  63)  says  of  this  species:  "This  is  perhaps, 
a  F,  colus  without  carina  or  a  F,  turricula  without  ribs  on  the  body- 
whorl."  It  is  evident  however  that  this  is  a  distinct  species  occupying 
a  definite  place  in  the  series. 

Atavism  occasionally  occurs  in  this  species,  in  the  appearance  of 
ribs  of  the  turriculus  type  on  the  last  whorl.  There  are  seldom  more 
than  one  or  two  of  these. 

Localities:  Mauritius  (M.  C.  Z.  906)  ;  Indian  Ocean  (B.  S.  6080) ; 
Ceylon  (Phil.  Acad.  Nat.  Sd.,  n.  sp.?). 

The  interrelations  of  the  species  of  this  series  may  be  summed  up  as 
given  in  the  preceding  diagram. 

3.    FUSUS   TUBERCULATUS   AND   ITS   ALLIES. 
FUSUS  TUBERCULATUS  Lamarck. 

(Plate  III,  figs.  2,  3,  9.) 

1822.  Fusus  tuberculatus  Lamarck,  An.  sans.  Vert.,  ist  ed.,  t.  VII,  p.  123,  no.  4. 

1842.  Fusus  tuberculatus  Kiener,  Iconographie,  p.  9,  pi.  VIII,  fig.  i. 

1843.  Fusus  tuberculatus  Lamarck,  Desh.  ed.,  t.  IX,  p.  444. 
1847.  Fusus  tuberculatus  Reeve,  Iconica,  sp.  38. 

This  species  is  closely  related  to  F.  toreumus,  with  which  it  appears 
to  be  genetically  connected.  The  earliest  conch  stage  of  this  species  is 
the  turriculus  stage,  essentially  as  in  F.  toreumus.  This  is  succeeded  by 
an  angular  stage,  in  which  the  characters  are  those  of  F.  toreumus,  the 
shell  being  much  more  slender  than  in  the  adult.  The  characteristic 
features  of  the  species  appear  in  the  later  neanic  and  ephebic  stages. 

The  most  characteristic  feature  of  this  species  is  the  compressed 
character  of  the  adult  whorls,  which  gives  the  shell  a  broadly  turreted 
appearance.  The  shoulder  of  the  adult  whorls  is  flat  or  even  gently 
concave,  devoid  of  ribs  and  margined  by  a  strongly  carinated  keel. 
The  beginning  of  the  shouldered  condition  is  variable;  sometimes  the 
early  whorls  take  on  an  angular  appearance,  from  the  development  of 
a  strong  central  spiral ;  sometimes  two  strong  spirals  appear,  causing 
bicarination. 

In  the  adult  whorls  the  nodules  of  the  keel  are  generally  compressed 
vertically,  often  assuming  a  spinose  appearance.  Sometimes,  however, 
they  assume  a  rounded  form,  resembling  those  characteristic  of  F. 
undatus. 

In  accelerated  individuals  the  tubercles  become  confluent  on  the 
last  whorl,  producing  a  smooth  keel.  This  is  particularly  well  shown 
in  a  specimen  from  Indo- Pacific  waters  (Nat.  Mus.  91740).  This 
specimen  is  broadly  turreted  and  shows  a  succession  of  round  and 
ribbed,  angular  and  ribbed,  and  angular  and  noduled  whorls,  each 
type  grading  into  the  other.     In  the  last  type  the  shoulder  is  very  flat. 
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pnd  it  is  continued  for  two  and  a  half  volutions.  Then  the  tubercles 
Idisappear,  and  for  something  over  half  a  volution  only  a  keel  occurs, 
With  the  shoulder  somewhat  rounded  again.  The  rounding  of  the 
shoulder  increases  toward  tlie  aperture,  at  which  the  keel  has  prac- 
tically disappeared  (being  indicated  only  by  a  strong  spiral),  and  tlie 
outline  of  the  lip  has  become  a  uniform  curve.  Similar  features  are 
shown  by  two  specimens  from  Queensland  (M*  C.  Z,  887),  They  are 
of  the  broadly  turreted  type  which  characterizes  this  species.  The 
tubercles  after  continuing  over  two  whorls  become  confluent  into  a 
carina.  These  cases  show  that  the  same  succession  of  stages  occurs  in 
the  series  to  which  F.  fnbcrculaius  belongs  as  in  that  to  which   F. 

^orcumus  belongs,  Both  series  undergo  development  in  the  same  lines, 
producing  parallel  species,  which  are  identical  in  characters  which 
ought  to  be  of  specific  value,  but  differ  in  characters  of  a  higher 
taxonomic  degree.      In  an  extremely  refined  classification  the  series 

iCre  designated  w^ould  be  considered  as  constituting  distinct  genera,  the 
recurrence,  in  each  series,  of  forms  with  the  same  specific  characters 
being  expected  in  conformity  with  the  law  of  parallelism.  The  coins 
species,  exemplified  by  the  individuals  above  described,  is  not  perhaps 
sufficiently  established  to  become  admitted  to  specific  rank,  according 
to  the  prevailing  opinions  as  to  what  constitutes  a  species;  neverthe- 
less  for  convenience  sake,  in  referring  it  to  its  proper  place  it  will  here 
be  designated  as  F.  tubcrculato-colus. 

In  the  Haines  collection  of  the  American  Museum  occurs  a  speci- 
men even  further  advanced.  In  this  the  sharp  nodes  are  entirely  sup- 
'cssed,  there  being  but  a  moderate  angidation  over  which  the  ribs 
itinue  to  the  ante-penultimate  whorl.  Altogether  there  must  have 
seven  or  eight  round  whorls,  followed  by  two  angular  whorls, 
in  which  the  ribs  and  nodes  progressively  disappear.  The  keeled 
character  is  continued  for  about  a  whorl — though  faint  and  with  faint 
nodulations —  and  is  succeeded  by  nearly  a  whorl  with  round  contour. 
The  aperture  is  gerontic.  This  approaches  very  close  to  the  longicaudHS 
stage  and  might  be  called  F.  tnbcrculato-longicattdus  for  the  sake  of 

istinction.  The  form  shows  that  it  belongs  to  the  present  and  not  to 
the  coins  series* 

Hie  coloration  of  F,  tHbcrctdatiis  is  a  reddish-brown  spotting  be- 
tween the  tubercles.  The  shell  is  protected  by  a  periostracum  of  a 
light  brown  color,  furnished  with  papillae  at  the  points  of  intersection 
of  the  spirals  and  the  lines  of  growth. 

I  These  shells  are  readily  distinguished  from  the  members  of  the  colus 
scries  by  the  shorter  and  more  broadly  turreted  spire,  and  by  the  shorter 
anterior  canal. 

Localities:  Indian  Ocean  (M.  C  Z.  30) ;  Red  Sea  (M.  C.  Z.  885) ; 
nzibar   (M,  C  Z,  889);  Mauritius    (M.  C  Z,  884);  Queensland 
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(M.  C.  Z.  887,  var.)  ;  Indo-Pacific  (Nat.  Mus.  91740,  van)  ;  no  locality 
given  (M.  C.  Z.  886,  888,  880). 

FUSUS   NODOSO-PLICATUS  Dimka:. 

(Plate   III,   fig.    10.) 

1867.  Fusus  nodoso-plicatus  Dunker,   Nov.   Conch.   Moll.   Mar.,  p.  99,  pi.  33, 

figs.  3,4. 
1881.  Fusus  tuberculatus  var.   nodoso-plicatus  Trvon,   Man.  Conch.,   vol.   Ill, 

p.  54,  Pl.  34,  fig.  1 10. 

This  species  is  of  the  general  form  of  F.  tuberculatus,  but  larger 
and  more  robust.  The  protoconch  and  early  whorls  of  the  conch  are 
broken  away  in  the  only  specimen  seen.  Between  four  and  five  of  the 
remaining  whorls  are  round,  with  round  ribs  and  uniform  spirals. 
Intercalated  spirals  appear  in  the  second  or  third  whorl.  Two  of  the 
central  spirals  finally  become  streng^ened,  producing  a  double  carina- 
tion,  a  feature  not  uncommon  in  F.  tuberculatus.  An  increased 
strengthening  of  the  lower  of  these  spirals  produces  the  normal  keel 
which  becomes  nodose  where  crossed  by  the  ribs.  These  latter  g^d- 
ually  disappear  from  the  shoulder,  which  becomes  flatter  and  flatter. 
Below  the  keel  they  remain  in  force  somewhat  longer,  dying  out, 
however,  downwards.  The  spirals  are  strong,  and  compound  inter- 
calation occurs  while  the  shell  is  still  young. 

Some  of  the  very  robust  individuals  of  F.  tuberculatus  resemble 
this  species  closely.  This  resemblance  is  even  found  in  the  coloration, 
which  is  similar  in  both  species.  The  present  species  may  be  regarded 
as  a  vigorous  descendant  of  p.  tuberculatus,  characterized  by  an  ac- 
centuated development  of  the  features  of  that  species.  Nevertheless 
it  is  more  than  a  variety  of  F,  tuberculatus  as  Tryon  considers  it. 

Locality:  Yenosima,  Japan  (M.  C.  Z.  894,  Morse  coll.). 

FUSUS   NODOSOPLICATUS  var.  LISCHKII  var.  nov. 

(Plate  III,  fig.  5.) 
1869.  Fusus  nodosoplicatus  var.  Lischke,  Jap.  Meer.  Conch.,  pt.  i,  p.  34,  pt.  2, 
pi.  3,  fig.  6. 

This  variety  was  first  described  by  Lischke,  who  gives  the  following 
characteristics  as  distinguishing  this  form  from  the  species.  The 
characters  of  the  young  shell  are  identical  with  those  of  the  typical 
form  down  to  the  sixth  or  seventh  whorl.  After  this  in  the  t\T>ical 
form  the  shoulders  become  flatter,  and  the  ribs  increase  in  thickness, 
forming  tubercles  on  the  shoulder  angle.  "In  the  variety,  however, 
the  ribs  and  tubercles  scarcely  increase  in  thickness  in  the  seventh  and 
eighth  whorl,  and  after  that  begin  to  disappear.  The  two  final  volu- 
tions show  only  scattered  indications  of  them,  while  the  convexity  of 
these  whorls  remains  uniform,  the  last  of  these  being  well  rounded." 
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'Occasionally  the  earlier  volutions  have  the  central  spiral  accentu- 
ated into  a  more  or  less  strong  keeL  In  tlie  interspaces  between  the 
spirals  occur  from  one  to  three  transverse  lines"  (seconHary  spirals) » 
This  variety,  which  occurs  with  the  species,  represents  the  ac- 
celerated type  of  tills  species.  We  note  the  same  characters  which  we 
have  seen  in  the  F.  tuberculatus  and  the  F.  toreumus  series.  The  calus 
type  occurs  again  in  this  species. 

A  small  specimen  of  this  variety  from  Japan  (M.  C  Z.  895,  PI.  Ill, 

fig,  5)   has  the  earliest  whorls  broken  away.     All   the  whorls  are 

rotxnded,  the  earlier  ones  uniformly,  the  next  ones  with  a  bicarinate 

P^aspect,  which  merges  into  a  unicarinate  one.  without,  however,  being 

rong  enough  to  produce  an  angulation »     Finally  the  carina  becomes 

"obsolete,    the    last    whorl    being    unifonnly    rounded-       Intercalated 

spirals  appear  in  the  third  or  fourth  whorL   In  the  last  whorl  the  ribs 

gradually  become  obsolete,  the  intercalated  spirals  at  the  same  time 

becoming  compound.      The  posterior  canal  is  slightly  developed  and 

^the  lip  is  lyrate  within.     This  shell  represents  a  young  individual,  and 

Bits  earlier  whorls  agree  precisely  with  those  of  fig.  10  of  the  same  plate. 

^1       This  specimen  may  be  said  to  represent  the  longicaudits  stage  of 

^'development  in  this  series,  bearing  the  same  relation  to  F.  nodosoplicatus 

that  F.  longicQudus  bears  to  F,  toreumus. 

Localities:  Japan   Seas    (Lischke) ;  Yenosima,  Japan    (M.  C.   Z, 
895,  Morse  coll.). 

FUSUS  PERPLEXUS  A.  Adama. 

1864-  Fu^ui  ptr plexus  Adams,  Joum.  Linn.  Soc-,  Bd.  7,  p.  107. 

1868L  Fusus  incoHstans  Lischke,  Jahrb.  Mai.  GeselL,  I,  p.  115. 

1B69.  Fusus  inconsians  Lischke,  Japan,  Meer*  Conch.,  pt  i,  p.  34,  pt.  II,  Taf.  Ill, 

6gs.  1-6. 
1831.  Not  Fusus  inconsians  Michelin,  Mag.  Conch,,  p.  33,  pi  33. 
1S79.  Fusus  perplexus  E.  A.  SmhHp  Proc.  Zool  Soc.,  p.  202. 
1881,  Fusus  pet  plexus  Tryon,  Man.,  vol.  3,  p.  54,  pi.  33,  figs,  102-107. 

H       The  Protoconch  of  this  species  has  not  been  seen. 

The  conch  begins  with  rounded  whorls,  crossed  by  rounded  ribs 

^and  furnished  with  uniform  but  strong  round  or  sharp  spirals.     The 

^miuberculatus  (or  toreumus)  stage  is  characteristically  developed  in  the 

variety  described  by  Lischke  as  F,  inconsians,  while  the  typical  form 

I  of  Adam's  species  shows  the  more  advanced  coins  stage  of  this  series, 
Var,  NAGASAEII   var.  nov. 
(Fusus  inconsians  Lischke.) 
The  typical  form  figured  by  Lischke  retains  its  angular  whorls  to 
the  end*      The  ribs  also  continue  to  the  last  whorl  where  they  become 
obsolete.      Tubercles,  however,  continue  to  the  end   {Lischke,  pk  11, 
igs,  1,  2)*     The  keel  of  the  type  specimens  is  formed  by  the  strengthen- 
ting  of  three  central  spirals  similar  to  that  of  F.  toreumus.     Accelerated 
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individuals  of  this  variety  have  a  portion  of  the  last  whorl  without  ribs 
or  keel,  being  thus  comparable  to  F.  colus. 

In  t)rpical  specimens  of  this  variety  from  Japan  (Nat.  Mus. 
125894a,  123734a)  the  angularity  of  the  whorls  appears  slowly,  on  the 
rounded  regularly  ribbed  whorls  of  the  early  neanic  stage.  For  about 
three  whorls  the  angulation  and  ribs  prevail  together,  after  which, 
in  the  metephebic  stage,  the  ribs  disappear,  while  the  keel  still  retains 
its  strongly  noduled  character.  Finally,  in  the  parephebic  stage,  the 
nodules  disappear,  the  keel  remaining  simple  thereafter.  This  is  the 
colus  stage,  and  it  is  followed  in  one  specimen  by  the  early  gerontic 
stage,  in  which  the  keel  disappears  too,  leaving  part  of  the  last  whorl 
uniformly  convex  {longicaudus  stage).  A  specimen  from  Yokahama 
(Nat.  Mus,  36554)  nearly  five  inches  in  length,  retains  the  nodulated 
keel  to  the  end,  though  the  ribs  disappear  in  the  last  whorl.  The 
shoulder  of  the  adult  portion  of  the  shell  is  flat,  and  strongly  delimited 
by  the  tuberculated  keel.  This  is  the  most  primitive  (unaccelerated) 
individual  of  the  species  observed,  and  for  the  present  series  (that  of 
F.  perplexus)  it  represents  what  F,  tuberculatus  and  F.  toreumus  repre- 
sent for  their  respective  series. 

In  the  young  of  this  and  a  ntunber  of  other  specimens  a  marked 
bicarinate  aspect  is  imparted  to  the  whorls  by  the  strengthening  of  a 
spiral  below  the  central  one,  which  is  itself  strengthened.  In  one  of 
these  specimens  this  double  carination  is  continued  on  later  whorls  after 
the  appearance  of  the  angulation.  This  feature  appears  to  be  true  also 
of  Lischke's  typical  specimens. 

Connecting  Lischke's  with  Adam's  typical  form  are  a  number  of 
intermediate  forms,  showing  various  degrees  of  acceleration.  In  some 
cases  the  angular  ribbed  whorls  pass  abruptly  into  angular  whorls 
without  ribs  or  nodes,  a  simple  keel  remaining.  This  passes  into  a 
keelless  stage.  In  other  specimens  nodes  or  tubercles  continue  for 
a  time,  on  the  angular  but  ribless  whorls,  the  whole  merging  grad- 
ually into  a  ribless,  tuberclcless  and  keelless  round-whorled  stage, 
where  even  the  primary  spiral  is  indistinguishable. 

In   all   these   specimens   intercalated   spirals   appear   early   in   the 

round-whorled  stage. 

The  Typical  Form. 

(Fusus  inconstans,  var.  Lischke.) 
The  essential  characteristics  of  Adams'  species  are:  "... 
anfractibus  7,  convexis,  longitudinaliter  obsolete  plicatis,  transversim 
liratis,  liris  acutis  aequalibus  undulatis,  lineis  elevatis  filiformibus  alter- 
nantibus,  liris  transversis  subnodulosis  in  medio  anfractuum  instructis." 
This  is  the  variety  which  Lischke  has  named  var.  minor  (I,  pi.  II,  figs. 
3-6).  This  "variety*'  falls  again  into  several  "subvarieties,"  which 
are  comparable  to  the  various  species  in  tlie  latter  part  of  the  coins 
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(The  author  uses  the  terms  variety  and  subvariety  here  out 
"or"consideration  for  those  wlio  constantly  declaim  against  the  suh- 
division  of  species,  on  the  ground  that  the  subject  is  made  too  difficult 
for  **bcginners/'  The  author,  however,  maintains  that  these  "varieties" 
and  "subvarietics"  are  entitled  to  specific  rank\  even  though  the  inter- 
lediate  forms  arc  all  present.) 

The  first  distinct  mutation  is  that  corresponding  to  F.  longicaudus 
var.  toreumoides  of  the  colus  series.  This,  judging  from  the  descrip- 
tion, appears  to  be  the  nnitation  selected  by  Adams  as  the  type  of  his 
species.  It  is  the  mutation  illustrated  by  Lischke  on  plate  II,  fig.  3, 
of  part  I  of  his  work  on  Japanische  Meeres-conchiHen,  In  this  speci- 
men the  round  whorls  are  succeeded  by  subangular  ones,  which  in 
turn  give  way  to  nearly  round  whorls  again.  The  ribs  are  absent  on 
the  last  part  of  the  last  whorl  In  a  yoimg  specimen  ( M.  C,  Z.  920)  the 
subdued  angulation  with  its  obsolescent  nodules  is  continued  to  tlie 
eighth  or  ninth  whorl,  where  it  is  succeeded  by  a  smooth  keel,  which 
fades  toward  the  aperture  where  the  whorl  is  uniformly  convex.  This 
r^pecimen  is  very  like  the  young  of  F.  doster  (pi.  Ill,  fig,  i),  dif- 
fering from  it  chiefly  in  having  its  early  whorls  much  less  crowded  than 
is  characteristic  of  that  species.  The  young  of  these  two  species  are 
-closely  related. 

f  Figures  4  and  5  of  Lisclike^s  plate  II  represent  a  variety  in  which 
the  round-whorled,  round-ribbed  character  continues  to  the  end.  This 
^mzy  possibly  represent  a  form  which  has  never  passed  beyond  the 
primitive  round-whorled  turriculus  stage,  but  it  is  more  probable  that 
it  represents  a  highly  accelerated  individual  in  which  the  angular  stage 
ts  entirely  suppressed. 

A  specimen  of  this  variety  in  the  collection  of  the  National  Museum 
(40650)  is  more  slender  than  the  majority  of  these  shells.  The  early 
whorls  are  well  rounded,  with  round  ribs,  and  strong  sharp  spirals, 
which  continue  to  the  end.  Intercalated  spirals  appear  in  the  fourth 
3r  fifth  whorl,  or  even  later  (the  apex  of  the  shell  being  broken  away), 
id  they  are  first  seen  between  the  tw*o  central  ones  of  the  primary 
f)irals.  There  is  scarcely  any  angulation,  a  slight  flattening  of  the 
shoulder,  and  accompanying  obsolescence  of  the  ribs  being  the  only 
ipproach  to  it.  The  ribs  occur  at  intervals,  but  they  arc  very  faint, 
lung  slender  anterior  canal  occurs. 

This  shell  has  a  distinctly  different  aspect  from  the  others  of  this 
erics.      In  outline,  character  of  spirals,  apical  angle  and  character  of 
lie  anterior  canal,  it  agrees  closely  with  F.  nova-holhmdi(B  from  Aus- 
Jia,  but  the  young  is  rounded,  instead  of  bicarinate.     The  specimen 
'^is  labeled  from  the  Japan  Sea. 

Two  specimens  in  the  collection  of  the  Museum  of  Comparative 
Zoology  (920,  896)  belong  to  this  variety.     In  the  first  one  the  early 
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whorls  are  normal,  and  are  succeeded  by  whorls  in  which  the  shoulder, 
though  still  convex,  is  but  faintly  marked  by  ribs,  and  is  margined  by 
a  nodulated  keel.  In  the  last  whorl  the  nodules  disappear,  and  the 
center  of  the  whorl  is  marked  only  by  a  smooth  keel.  Intercalated 
spirals  appear  early.  The  other  specimen  is  also  round-whorled 
throughout,  but  the  shoulder  is  not  differentiated.  On  the  later 
whorls  the  ribs  become  obsolescent,  after  which  the  whorls  are  only 
marked  by  spirals.  This  specimen  represents  the  longicaudus  type  of 
this  series.  This  typt  is  illustrated  by  Lischke  iti  figure  5  of  plate  3, 
Japanische  Meeres-conchilien,  pt.  II. 

In  some  cases  (Phil.  Acad.  621 18)  the  early  whorls  of  specimens 
referable  to  this  species  are  more  closely  coiled  than  usual,  when  they 
bear  a  strong  resemblance  to  those  of  F.  distans.  There  certainly 
exists  an  intimate  relation  between  these  two  species,  they  being  un- 
doubtedly genetically  connected.  Both  run  through  the  same  series 
of  variations,  and  the  same  types  are  distinguishable  in  each. 

Localities:  Japan,  Nagami  Bay  (Nat.  Mus.  125894,  123734) ; 
Yokohama  (Nat.  Mus.  32341,  36554,  98352,  91752)  (Nat.  Mus. 
40650);  Lagamo  Bay  (Phil.  Acad.  621 18);  no  loc  (M.  C.  Z.  896, 
920)  ;  Tatyama  (Adams)  ;  Jedo  and  Nagasaki,  Japan  (Lischke). 

4.    THE  FUSUS   DISTANS   SERIES. 

The  members  of  this  series  are  found  to-day  in  both  East  and 

West  Indian  waters.     They  are  characteristically  robust  shells,  broadly 

turreted,  and  with  strongly  embracing  whorls.      They  run  through 

the  same  variations  found  in  other  series,  and  the  types  of  structure  so 

characteristically  developed  in  the  F.  colus  series  are  again  found  in 

this  group. 

FUSUS  DISTANS  Lamarck. 

(Plate  III,  figs.  4,  6  and  7.) 
1822.  Fusus  distans  Lamarck,  An.  sans,  vers.,  ist  ed.,  t.  VII,  p.  124. 

1842.  Fusus  distans  Kiener,  Iconographie,  p.  10,  pi.  8,  fig.  i. 

1843.  Fusus  distans  Lamarck,  An.  sans.  vers.  (Desh.  ed.),  t  IX,  p.  445  (with 
bibliography). 

1847.  Fusus  distans  Reeve,  Iconica,  sp.  28. 

The  protoconch  of  this  species  is  of  the  normal  fusoid  type.  No 
perfect  specimen  has  been  seen,  but  one  in  which  the  last  stages  of  the 
protoconch  are  shown  occurs  in  the  collection  of  the  Philadelphia 
Academy  of  Sciences  (loc.  Philippines).  In  the  last  whorl  of  the 
protoconch  of  this  specimen  occur  numerous  smooth  crowded  vertical 
riblets,  and  it  stops  abruptly  with  a  varix. 

The  conch  begins  abruptly  with  round  whorls,  which  are  furnished 
with  round  vertical  ribs,  closely  crowded,  with  only  a  narrow  depres- 
sion between.     The  ribs  are  crossed  by  simple  spirals,  of  which  three 
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Strong  ones  are  visible  at  first,  with  a  fourtli  one  just  below  the  upper 
suture,  (The  spirals  do  not  begin  as  abruptly  as  in  other  species, 
for  tliey  arc  faintly  shown  on  the  last  portion  of  the  prt>t0€ondi,  where 
they  are  visible  between  the  riblets,  and  even  affect  the  last  of  the 
riblets  themselves.)  Intercalated  spirals  appear  in  the  second  whorl 
of  the  conch.  The  whorls  are  ventricose  and  at  first  very  closely 
cmled,  so  that  the  suture  In  some  specimens  is  scarcely  impressed 
below  the  line  of  the  whorls.  In  the  fifth  or  sometimes  the  sixth 
whorl  the  shoulder  becomes  flattened,  while  frequently  a  strength- 
ening of  the  central  spirals  still  further  accentuates  the  angularity. 
Sometimes  from  the  strengthening  of  two  spirals  a  bicarinate  aspect 
is  given  to  the  shell,  which  later,  from  the  subsidence  of  tlic  lower  one, 
gives  way  to  a  unicarination. 

With  the  appearance  of  the  angulation  the  ribs  become  fainter  on 
the  shoulder,  and  in  the  next  whorl  disappear  altogether.  The 
nodules^  however,  continue  on  the  keel,  becoming  somewhat  com- 
pressed vertically.  In  the  final  whorl,  the  vertically  compressed 
tubercles  are  strongs  and  the  shoulder  is  nearly  flat.  The  primary 
spirals  arc  strong,  the  secondary  spirals  are  weaker^  thus  producing  a 
distinct  alternation.      Sometimes  compound  intercalation  occurs. 

In  one  of  the  specimens  from  the  Philippines  (.Acad.  Sci.)  the 
lation  never  becomes  as  pronounced  as  in  the  normal  shells.  The 
shoulder  remains  convex,  tlie  tubercles  disappear  on  tlie  last  portion 
of  the  final  whorl,  are  replaced  by  a  carina,  and  finally  are  only 
represented  by  a  tliickened  spiral.  This  variety  (the  coins  of  the 
series),  leads  to  F,  closter.  A  similar  individual,  labeled  F.  beckii  from 
Japan  occurs  in  the  Haines  coll.  Am.  Mns.  of  Nat.  Hist.* 

Three  specimens  in  the  Jay  collection  of  the  American  Museum 
(7975)  almost  completely  represent  F.  chster  of  the  West  Indies,  but 
they  are  labeled  from  the  Red  Sea.  The  last  whorl  is  round,  and  the  ribs 
on  it  are  absent.  The  early  whorls  clearly  show  the  distans  features, 
but  subdued.  The  later  whorls  become  more  rounded,  and  though  a 
keel  (or  two)  continues  for  some  time,  the  round  outline  is  more  pro- 
nounced tlian  any  angularity. 

This  variety  appears  to  be  developed  independent  of  the  West 
Indian  F,  closier,  which  was  developed  from  the  West  Indian  repre- 
sentative of  F.  distans.  The  European  closter  type  should  liave  a 
distinct  varietal  name. 

The  American  representatives  of  this  species  are  generally  slightly 
more  accelerated  than  those  from  Iiido- Pacific  waters.      They  appear 

*  Citation  of  localities  on  labels  of  modem  shells  can  seldom  be  trusted. 
Dealers  and  collectors  will  give  as  the  locality  I  he  habitat  of  the  species  with 
which  ihcy  identify  their  shell.  Thus  a  wrong  identification  means  generally  a 
wrong  locAlity.  Examples  of  this  may  be  found  in  all  our  large  museum  col- 
lections. 
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to  assume  the  F.  closter  characters  more  readily,  that  species  being  the 
more  characteristic  representative  of  the  series  in  American  waters. 

When  the  tubercles  continue  throughout  in  the  West  Indian  species, 
the  characters  are  generally  those  of  the  Philippine  shells.  The  fine 
striae  occurring  between  the  spirals  of  the  Philippine  shells  also  occur 
on  those  from  the  West  Indies.  The  shoulder  is  often  more  sloping 
in  the  American  shells,  thus  giving  them  a  more  slender  and  elongate 
appearance.  A  slight  but  broad  concavity  exists  on  the  upper  portion 
of  the  shoulder.  There  is  some  variation  of  the  apical  angle,  which, 
however,  often  equals  that  of  typical  Philippine  shells. 

The  tubercles  generally  become  confluent  into  a  well-marked  keel, 
which  is  sometimes  undulating,  and  sometimes  smooth,  and  occupies 
from  a  fragment  of  a  volution  to  two  volutions  or  more.  In  almost 
all  cases,  the  keel  disappears  towards  the  end,  a  imiformly  rounded 
w^horl,  furnished  only  with  spiral  lines,  alone  remaining. 

It  will  thus  be  seen,  that  whereas  the  toreumus  type  is  the  best 
represented  type  in  Philippine  waters,  in  American  waters  this  is  almost 
entirely  replaced  by  the  coins  type.  The  Ipngicaudus  type,  represented 
by  F.  closter,  is  most  characteristic  of  the  West  Indies.  It  is  there- 
fore most  probable  that  the  American  species  were  derived  from  the 
Philippine  species,  since  the  latter  are  the  more  primitive. 

Localities:  Philippine  Islands  (B.  S.  260;  M.  C  Z.  892;  Acad.  Sci. 
Wilson  coll.)  ;  Isle  of  Margarita  W.  I.  (Phil.  Acad.  Sci.  Swift  coll.)  ; 
Galapagos?  (Acad.  Sci.).  This  specimen  was  mounted  with  F, 
dupctit-thouarsii,  with  which  it  was  wrongly  identified.  The  locality 
given  is  typical  for  that  species,  but  no  F,  distans  has  ever  been 
reported  from  it,  or  from  any  portion  of  the  west  American  coast 
FUSUS  CLOSTER  Philippi. 
(Plate  III,  figs.  I  and  8.) 

1850.  Fusus  closter  Philippi,  Abbildungen,  vol.  3,  p.  115,  pi.  42  (Fusus,  pi.  5),  fig.  i. 
1881.  Fusus  distans  var.  closter,  Tryon,  Man.,  vol.  3,  p.  58,  pi.  36,  fig.  132. 

The  protoconch  of  this  species  is  of  the  normal  type,  the  earlier 
portion  smooth  and  erect,  the  last  half  volution  with  vertical  ribs. 
These  are  narrow,  faint  at  first,  but  sharper  later  on,  and  from  two  to 
tree  times  their  width  apart.  There  are  seven  or  eight  of  these  simple 
ribs,  including  the  final  varix,  with  which  the  protoconch  ends.  The 
riblets  are  very  gently  arched,  with  the  convexity  forward. 

The  conch  begins  abruptly,  with  a  round-ribbed  and  spirally  striate 
whorl.  The  ribs  are  generally  strong,  and  closely  crowded.  In  one 
specimen  (M.  C.  Z.  919)  a  smooth  space,  somewhat  wider  than  a  rib, 
has  been  observed  between  the  final  varix  of  the  protoconch  and  the 
first  rib  of  the  conch. 

Three  revolving  spirals  occur  on  the  early  conch,  with  an  additional 
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one  above,  i,  c,  below  the  tipper  suture,  and  another  one  below  the 
main  spirals,  sometimes  exposed,  but  generally  covered  by  the  edge 
of  the  succeeding  whorl.  The  whorls  follow  each  other  in  a  close  coil. 
which  causes  the  sutures  between  them  to  be  but  slightly  impressed, 
and  gives  to  the  spire  a  thick-set,  less  slender  and  graceful,  and  more 
embracing  appearance. 

By  the  end  of  the  first  volution  of  the  conch  tlie  ribs  have  become 
less  sharply  defined,  and  the  three  main  spirals  have  become  stronger 
and  sharper,  with  distinct  and  relative  wide  interspaces.  Before  the 
end  of  the  second  volution  of  the  conch  has  been  reached,  the  primary 
spirals  have  become  ver}-  sharp  on  tlie  ribs,  and  intercalated  spirals 
appear  between  them.  The  spiral  of  the  shoulder  also  becomes 
more  distinct,  while  at  the  same  time  the  shoulder  takes  on  a  more 
definite  expression*  The  central  one  of  the  three  primar)^  spirals  forms 
the  shoulder  angle.  In  a  young  specimen  (pi.  HI.  fig.  i)  this  angu- 
lation is  continued  till  after  the  end  of  the  seventh  volution,  after 
which,  for  the  next  half  volution,  the  angulation  becomes  less  pro- 
nounced and  the  ribs,  which  have  been  slowly  becoming  fainter,  become 
obsolete.  By  the  time  that  the  ninth  volution  is  reached,  the  outline 
of  the  whorl  is  practically  a  uniform  curve,  which  is,  however,  slightly 
disturbed,  by  a  subdued  central  carina  or  keel,  formed  by  the  strong 
primary  spiral.  There  are,  however,  no  nodes.  The  lip  is  strongly 
lyrate  ^^^thin,  the  liree  corresponding  to  the  inter- spiral  spaces.  This 
variety  is  comparable  to  F,  langicaudus-torcuinoides  of  the  F.  coins 
scries. 

In  an  adult  specimen  (pi.  Ill,  fig.  8)  the  seventh  and  eighth 
volutions  are  less  strongly  angulatcd,  the  shoulder  at  the  same  time 
being  more  convex.  Ilie  undulations  of  the  subsiding  ribs,  arc  still 
faintly  visible  on  some  parts  of  the  ninth  volution,  the  shoulder  having 
become  so  convex  as  to  make  a  round  whorl.  Just  below  the  suture, 
in  the  last  three  or  four  whorls,  there  is  a  narrow  concavity,  due  to  the 
formation  on  these  whorls  of  a  pronounced  posterior  canal. 

The  upper  one  of  the  three  primary  spirals  is  still  strong  on  the 
ninth  volution,  thus  diminishing  the  accentuated  appearance  still  made 
by  the  central  spiral.  In  the  tenth  volution  the  whorl  is  perfectly 
rounded,  and  after  the  manner  of  F,  dupeiiMhouarsn  is  strongly  lined 
by  the  spirals.  The  ribs  have  completely  disappeared,  and  the  upper 
portion  of  the  whorl  has  become  slightly  concave.  Intercalation  has 
become  highly  compound.  The  secondar>^  spirals  have  nearly  reached 
the  strength  of  the  primary  ones,  and  are  evenly  spaced  with  them. 
Between  these  stronger  spirals  are  five  or  more  subequal  fine  revolving 
lines*  Between  these,  on  the  final  portion  of  the  shell,  are  still  finer 
ones,  making  in  all  from  ten  to  fifteen  fine  revolving  lines  between  each 
pair  of  coarser  ones.     These  latter  are  themselves  covered  with  from 
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two  to  five  similar  fine  revolving  lines.  All  these  finer  spirals  show 
best  on  the  periostracum,  where  they  are  accentuated  by  fine  bristles, 
which  arise  at  their  junction  with  the  growth  lines. 

The  color  of  the  shell  is  white,  that  of  the  periostracum  a  brownish 
olive  when  dry. 

In  a  number  of  the  West  Indian  specimens  studied  it  was  fotmd  that 
the  keel  and  nodes  are  never  developed,  in  the  most  accelerated  indi- 
viduals. The  whorls  remain  round,  with  perhaps  only  a  slight  ac- 
centuation of  the  median  primary  spiral.  The  ribs  continue  some- 
times into  early  maturity,  but  in  all  these  accelerated  individuals  the 
last  whorls  are  free  from  ribs,  and  without  a  keel.  The  whole  tendency 
in  the  development  of  these  shells  is  towards  the  dropping  out  of  the 
inherited  angular  stage,  and  passing  from  a  roimd-whorled  and  ribbed  to 
a  round-whorled  and  ribless  stage.  This  accomplished,  the  longicaudus 
stage  is  reached. 

F.  closter  was  described  from  a  specimen  obtained  from  the  Isle  of 
Margarita.  The  illustration,  however,  which  Philippi  gives  is  not 
characteristic  of  the  species  as  represented  by  large  collections  from 
that  locality.  The  chief  points  of  difference  between  this  species  and 
F.  distans  are  given  by  Philippi  in  the  following  words :  "Von  F.  distans 
Lamk.  unterscheidet  sich  gegenwartige  Art  durch  den  ganzlichen 
Mangel  der  Kante  in  der  Mitte  der  Windungen  und  durch  eine 
verhaltnissmassig  weit  langere  Spira"  (vol.  3,  p.  115).  Among  the 
specimens  studied  several  were  more  slender  than  the  Philippine  species, 
but  none  as  slender  as  the  one  figured  by  Philippi  has  been  observed. 
If  this  unusually  slender  appearance  is  not  due  to  a  wrong  perspective 
in  Philippics  figure  it  is  possible  that  his  figure  represents  a  specimen 
of  F,  perplexus  substituted  by  mistake.  His  figure  may  very  well 
stand  for  the  accelerated  variety  of  that  species. 

Locality:  Isle  of  Margarita,  West  Indies  (Acad.  Sci.,  M.  C.  Z. 
919?;  921?  Nat.  Mus.  54474). 

The  specimens  of  the  closter  type  from  the  Red  Sea  in  the  coll.  Am. 
Mus.  Nat.  Hist,  are  probably  of  independent  origin. 

5.    THE   FUSUS    LONGISSIMUS    SERIES. 

FUSUS  LONGISSIMUS   (Gmelin)  Lamk. 

1780.  Fusus  magnus,  etc.,  Chemnitz,  Conch.  Cat.,  T.  4,  p.  177,  pi.  144,  fig.  1339. 

1780.  Fusus  longissimus,  etc.,  Chemnitz,  do.,  p.  183,  pi.  145,  fig.  1344. 

1788.  Murex  canditus  Gmelin  and  Murex  longissimus   Gmelin,   Linne,    Syst. 

Nat,  edit.  13,  T.  i,  pars  VI,  Vermes  test,  p.  3556. 
1822.  Fusus  longissimus  Lamarck,  An.  sans,  vers.,  t.  VII,  p.  122. 
1842.  Fusus  longissimus  Kiener,  Iconographie,  p.  3,  pi.  2,  fig.  i. 
1847.  Fusus  longissimus  Reeve,  Iconica,  sp.  4. 

(If  Gmelin  is  regarded  as  the  authority  for  the  species  and  not 
Chemnitz,  who  was  not  binominal,  canditus  should  be  the  name  of  the 
species,  as  that  precedes  longissimus.  Authors  generally  have  followed 
Lamarck,  however.) 
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This  is  one  of  the  largest  and  most  stately  species  of  the  genus. 
It  appears  to  be  a  direct  descendant  of  F,  nodosoplicatus.  The  spire 
is  elongate  and  slender,  from  the  drawn-out  manner  of  coiling.  The 
first  four  or  five  whorls  are  roimd  and  furnished  with  round  ribs, 
crossed  by  strong  spirals.  This  stage  agrees  essentially  with  F. 
turriculus,  and  with  the  young  of  F.  toreumus,  F.  ttiberculatus  and  F, 
nodosoplicatus.  It  occurs  as  slender  as  the  most  slender  of  these,  and 
its  genetic  relation  to  these  species  can  not  be  questioned.  The  later 
of  these  turriculus  whorls  assume  a  subdued  bicarinate  aspect,  similar 
to  that  found  in  F.  tuberculatum.  These  whorls  are  soon  succeeded  by 
angular  unicarinate  whorls,  on  which  a  flat  shoulder  and  a  nodulated 
keel  are  developed.  The  ribs  soon  disappear,  but  the  tubercles  remain 
and  increase  in  strength.  They  finally  assume  the  character  of  rounded 
bosses  which  give  a  strong  imdulatory  character  to  the  keel. 

Intercalated  spirals  appear  very  early,  while  the  whorls  are  still  round. 
In  accelerated  individuals  the  tubercles  become  obsolescent  on  the  last 
whorl,  and  in  some  cases  disappear  almost  entirely.  The  angulation 
also  disappears  in  many  cases,  leaving  a  round  ribless  whorl.  This  is 
most  frequently  seen  in  old  age  individuals,  where  it  is  associated  with 
other  senile  features,  such  as  the  separation  of  the  inner  lip  from  the 
columella,  the  increase  in  strength  of  the  posterior  canal,  and  others. 

A  unique  specimen  of  this  species  is  in  the  collection  of  the  United 
States  National  Museum  (cat  73156),  In  this  shell  the  turriculus 
stage  continues  to  the  tenth  whorl.  While  the  very  youngest  stages 
agree  with  F.  turriculus,  the  succeeding  differ  to  some  extent.  In  ad- 
dition to  producing  a  more  slender  spire,  they  have  broader,  more 
elevated  and  rounded  ribs.  The  interspaces  are  scarcely  half  as  wide  as 
the  ribs,  while  in  F,  turriculus  the  ribs  and  interspaces  are  about  equal. 
After  the  tenth  whorl  an  angulation  appears,  and  the  ribs  become 
obsolescent,  but  tubercles  are  retained  to  the  end,  and  these  alone  mark 
the  last  three  whorls.  They  are,  however,  not  so  prominent  as  are 
those  of  typical  shells.  The  shoulder  is  very  flat  in  the  last  two 
whorls,  being  even  slightly  concave  towards  the  suture.  The  suture 
is  always  marked  by  a  subsutural  concavity,  and  a  strong  revolving 
subsutural  band  indicates  a  well-developed  posterior  canal.  The  final 
portion  of  the  last  whorl  shows  old  age  features,  having  lost  the 
tubercles.  Length  of  shell,  7^  inches.  It  consists  of  about  thirteen 
volutions. 

A  large  specimen  in  the  same  collection  (7377),  which  must  have 
been  almost  eleven  inches  long,  has  the  last  six  whorls  angulated.  After 
completing  two  of  these  volutions  the  ribs  have  disappeared,  and  then 
for  nearly  four  volutions  the  flat  shoulder,  strongly  noduled  keel, 
subsutural  band  and  relatively  simple  spirals  characterize  the  shell. 
Old  age  characteristics  are  shown  on  the  last  portion  of  the  last  whorl. 
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Three  spirals  enter  into  the  composition  of  the  tubercles.  The  primary 
and  secondary  spirals  have  a  uniform  size  in  the  adult  portion  of  the 
sheU. 

An  unlabeled  specimen  in  the  collection  of  the  Museum  of  Com- 
parative Zoology  (cat.  891)  represents  a  dwarfed  form  of  this  species. 
The  spire  is  somewhat  more  slender  and  the  knobs  are  somewhat 
smaller  than  in  the  normal  form.  Gerontic  features,  such  as  rounded 
whorl,  crowded  lines  of  growth,  strong  posterior  canal  and  loose  inner 
lip,  appear  fully  a  whorl  earlier  than  in  normal  individuals.  The  spirals 
are  like  those  of  the  normal  form,  being  closely  crowded  and  grooved, 
so  as  to  appear  compound. 

The  differences  between  this  species  and  F,  nodosoplicatus  are  given 
by  Dunker  as  follows  (p.  99)  : 

"A  Fuso  (Murice)  longissimo  Gmel.,  haec  nostra  species  statura 
multo  minore,  rostro  breviore,  costis  spiralibus  crassioribus  minus 
acutis  costisque  tuberosis  facile  distinguenda  est.  Praeterea  anfractus 
sutura  multo  profundiore  disjimguntur." 

Localities:  East  Indies  (Nat.  Mus.  73156,  7377) ;  Indian  Ocean 
(B.  S.  226) ;  Amboyna  (B.  S.  6079). 

FUSUS  UNDATUS    (Gxnelin). 

1780.  Fusus  longissitnus  glabratus  angulosus  Chemnitz,  Conch.  Cab.,  vol.  4,  p. 

183,  tab.  145,  fig.  1343. 
1788.  Murex  undatus  Gmelin,  Linn.  Syst.  Nat.,  ed.  13,  torn,  i,  pars  VI,  p.  3556. 
1822.  Fusus  incrassatus  Lamarck,  An.  sans  vert.,  T.  VII,  p.  124. 
1842?  Fusus  longissitnus  var.  incrassatus  Lamarck,  Kiener,  Iconographie,  p.  4, 

pi.  Ill,  fig.  I. 
1847.  Fusus  undatus  Reeve,  Iconica,  sp.  12. 

This  species  is  the  immediate  successor  of  F.  longissimus.  The  spire 
is  long  and  slender  as  in  the  most  elongate  individuals  of  F.  tuberculatus. 
The  early  whorls  are  of  the  turriculus  type,  round  and  furnished  with 
round  ribs.  This  is  succeeded  by  a  stage  in  which  the  young  shell 
has  all  the  characters  of  a  F,  tuberculosus.  This  is  generally  quite 
short,  and  is  succeeded  by  a  stage  in  which  the  characters  of  the  im- 
mature shell  are  those  of  an  adult  F.  longissi7Jtus,  The  ribs  increase 
in  prominence  on  the  keel  and  finally  become  so  strong  as  to  affect 
shoulder  and  body  alike,  producing  the  strong  undulations  so  char- 
acteristic of  this  species.  In  this  last  typical  stage  of  the  species  the 
keel  appears  bulbous  from  the  excessive  development  of  the  tubercles. 
Intercalated  spirals  appear  in  the  sixth  or  seventh  whorl,  sometimes 
earlier. 

A  specimen  in  the  collection  of  the  Boston  Society  of  Natural 
History  (cat.  223)  represents  a  rather  strongly  modified  variety  of 
this  species.     The  early  whorls  are  round,  furnished  with  round  dose- 
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set  ribs  and  marked  by  both  primary  and  secondary  spirals.  This  stage 
rather  more  resembles  the  F.  reeveanus  type  of  whorl  than  that  of  F. 
turriculus.  The  angularity  of  the  succeeding  whorls  is  less  accentuated 
in  this  variety,  though  the  longissimus  stage  is  well  developed.  After 
this  stage  the  nodes  become  weaker,  the  ribs  at  the  same  time  becoming 
obsolete.  A  flat  or  very  gently  convex  shoulder  remains,  bordered  by 
a  keel  free  from  tubercles. 

This  is  probably  an  accelerated  individual  in  which  the  undatus 
stage  has  been  mostly  replaced  by  a  keel.  On  the  other  hand,  it  may 
be  a  case  of  premature  senescence. 

Localities:  Pacific  Islands  (Nat.  Mus.  36564,  B.  S.  220)  ;  Ceylon 
(M.  C  Z.  882)  ;  East  Indies  (B.  S.  223)  ;  Taheiti  (Acad.  Sci.). 

The  close  relation  between  the  preceding  two  species  and  F,  tuber- 
culatiis  is  shown  by  the  slender  spire,  which  often  recurs  in  the  former 
species.  The  spire  is  that  of  F.  tuber culattis,  and  it  is  particularly  well 
reproduced  in  the  Academy  of  Sciences*  specimen  of  F.  undatus  Gmel. 
The  relation  is  also  shown  in  the  undatus  tubercles  which  sometimes 
appear  on  specimens  of  F.  tuberculatum  (see  above).  The  spire  of 
the  specimens  of  the  present  series  is  not  always  nor  perhaps  even  gen- 
erally as  slender  as  that  of  F.  tuberculatus,  and  for  that  reason,  as  well 
as  for  the  reason  that  F,  longissimus  is  nearer  in  form  and  size  to  F. 
nodosoplicatus,  it  is  best  to  regard  the  species  of  the  present  series  as 
derived  from  F.  nodosoplicatus  rather  than  from  F.  tuberculatus  direct. 
The  relations  may  be  expressed  as  follows : 

F.  nodosoplicatus  lischkii.  .  F.  closter. 


F.  undatus. 
F,  longissimus. 


F.  per  plexus. 


F,  distans  var. 


I  I 

F.  per  plexus  nagasakii. F.  distans.- 


-F.  nodosoplicatus. 


F.  tuberculatus. 


I 

F.  distans. 


^ 


6.    THE   FUSUS    BECKII    SERIES. 

This  series  is  to  be  traced  directly  to  F.  tuberculatus,  the  features  of 
which  are  preserved  in  the  early  whorls  of  the  species  of  this  series. 

FUSUS  BECKII  Reeve. 
1847.  Fusus  heckii  Ree\%  Iconica,  sp.  34,  34a  (F.  ventricosus  Beck,  Mss.). 

The  only  specimen  of  this  species  which  has  come  under  my  ob- 
servation is  in  the  collection  of  the  Philadelphia  Academy  of  Sciences. 
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This  specimen  corresponds  so  well  with  Reeve's  figure  34b  that  it 
might  almost  be  considered  the  figured  specimen.  The  early  whorls 
are  round  and  rest  upon  each  other,  so  as  to  produce  a  long  and  slender 
spire.  The  ribs  are  round  and  about  their  own  distance  apart.  Inter- 
calated spirals  appear  in  the  round  whorls.  The  ang^ation  of  the 
tuberculatus  stage  appears  early  and  quickly  becomes  prominent.  The 
shoulder  becomes  strongly  concave  and  reaches  up  onto  the  preceding 
whorl,  thus  producing  a  strong  posterior  canal.  The  principal  spirals 
are  reenforced  by  secondary  ones,  which  appear  on  their  sides.  They 
become  thicker  and  merge  together,  thus  producing  broad  band-like 
spirals.  The  last  whorl  is  ventricose  and  irregular,  the  nodes  are  still 
visible  on  the  keel,  and  the  lines  of  growth  are  irregular  and  strongly 
marked.  The  inner  lip  is  separated  from  the  columella  and  a  strong 
posterior  sinus  is  formed. 

This  shell  has  all  the  aspect  of  a  F.  tuberculatus,  in  which  the  spirals 
have  become  thickened.  The  canal  has  also  become  somewhat  dis- 
torted. 

Locality:  Philippines  (Acad.  Sci.,  Dr.  T.  B.  Wilson  coll.). 

FUSUS  OBLITUS  Reeve. 

1842?  Fusus  nicobaricus  Kiener  (not  Lamarck),  Iconographie,  pi.  VI,  fig.  i. 
1847.  Fusus  oblitus  Reeve,  Iconica,  sp.  29. 

No  specimens  of  this  species  have  been  seen,  but  judging  from  the 
figures  of  Kiener  and  Reeve  it  appears  to  be  a  closely  related  species 
either  to  F,  tuberculatus  or  to  F.  beckii.  It  lacks  the  final  ventricose 
whorl  of  the  last  species,  but  has  the  same  angle  of  spire.  The  strong 
coloration  readily  distinguishes  this  species  from  others  of  the  series. 

FUSUS   NICOBARICUS   Lamarck. 

1788.  Murex  Colus  Nicobaricus  variegatus  Chemnitz,   Neues  Conch.   Cabinet, 

vol.  II,  p.  241,  tab.  160,  fig.  1523. 
1822.  Fusus  nicobaricus  Lamarck,  Anim.  sans  Vert.,  t.  VII,  p.  123. 
1847.  Fusus  nicobaricus  Reeve,   Iconica,   sp.   37.     Not   F.   nicobaricus   Kiener, 

Iconographie,  pi.  VI,  fig.  i. 

This  species  is  closely  related  to  the  two  preceding,  sharing  with 
them  the  slender  spire  and  other  immature  features.  As  many  as  six 
rounded  turriculus  whorls  have  been  observed,  on  the  later  of  which, 
however,  the  angulation  is  suggested  by  the  occurrence  of  two  rather 
strong  spirals  at  the  center  of  the  whorl.  The  angular  whorls  are  like 
those  of  F.  tuberculatus  (or  toreumus)  for  a  time,  but  with  the  sup- 
pression of  the  ribs  the  tubercles  become  stronger  than  those  of  F. 
tuberculatus.  After  this  the  characteristic  broad  spirals  appear  which 
link  this  shell  with  F.  beckii.  The  nodes  also  become  sharp  and  project 
from  the  keel.  The  shoulder  becomes  somewhat  concave,  and  a  pro- 
nounced posterior  canal  is   developed  toward  the  end.      Sometimes 
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this  is  developed  quite  early,  when  its  presence  is  indicated  by  a  strong 
siibsutural  band. 

The  coloration  of  this  shell  consists  chiefly  in  a  "flaming*'  of  a 
dark  brown  hue,  and  this  and  the  strong  spinose  tubercles,  together 
with  the  broad  spirals,  are  the  chief  characteristics  of  the  shell. 

Localities:  Loo  Choo  (Nat.  Mus.  1056)  ;  East  Indies  (Nat,  Mus* 
7378b) ;  Madras  (B,  S.  222,  A.  Binney). 

FUSUS  LATICOSTATUS  Dealxayes. 

1831.  Fusus  laticostatus  Deshayes,  Magasln  de  Zool^  p.  21,  pL  21  (1830). 
1847.  fusu4  laticostatus  Reeve,  Iconica,  pL  VIII,  sp.  jaa-b. 

This  species  is  generally  of  a  ruder  aspect  than  the  preceding.  The 
first  five  or  six  whorls  arc  round,  round-ribbed  and  ornamented  with 
simple  spirals  which  uniformly  decrease  in  strength  towards  the  sutures. 
Between  some  of  the  spirals  secondary  ones  appear  quite  early.  In 
many  specimens  the  early  whorls  have  a  subdued  bicarinate  aspect 
from  the  increase  in  strength  of  the  spiral  below  the  central  one*  This 
finally  subsides,  and  the  whorls  become  unicarinate.  At  the  same  time 
intercalation  becomes  compound  through  the  separation  on  each  side 
of  the  main  spirals  of  fine  spiral  lines,  which  later  increase  in  strength. 
With  this  tlie  ribs  disappear  but  the  tubercles  ranain.  All  the  spirals 
become  very  broad,  especially  tiiose  on  the  shoulder  and  the  principal 
body  spirals.  The  secondary  spirals  also  become  broader  than  in  any 
other  species  of  the  genus, 

A  number  of  specimens  in  the  collection  of  the  Philadelphia  Acad- 
emy of  Sciences  have  the  round-whorled  stage  represented  by  whorls 
which  resemble  those  of  F,  rccveanus  PhiL  rather  than  F\  iurriculus. 
They  are  closely  coiled,  and  the  ribs  are  broad  and  separated  by  a  mere 
depressed  line.  After  six  or  seven  of  the  round  whorls  the  angulation 
appears  and  the  ribs  become  obsolete  except  on  the  periphery,  where 
they  are  continued  in  the  tubercles.  The  spirals  increase  in  thickness 
mainly  through  the  combination  of  the  secondary  ones  which  arise 
on  the  sides  of  the  primary  ones. 

These  specimens  may  simply  represent  a  variety  developed  under 
other  than  normal  surroundings  for  the  species,  and  are  probably  not 
directly  related  to  F.  recveaniis. 

Localities:  Indian  Ocean  (B.  S,  263);  Ceylon  (M.  C  Z.  879); 
Philippines  (Acad.  Sci.)  ;  no  \qc.  (M.  C.  Z.  31,  881,  B.  S. ;  Acad.  Sci.)  ; 
Ceylon  (Am.  Mus.  8006;  8007). 

The  relations  of  the  species  of  this  series  appear  to  be  as  follows: 


F*  mcobartcus. 


P.  laticostatus. 


F.  bickii 


F.  tuberculatus. 


F.  oblitus. 
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7.    FUSUS  DL  Pfl  1  i-THOUARSn  AXD  ITS  ALLIES. 
FirSUS  IMIHLIII'-TimyiMI  KIbbk. 

/Paie  V,  iciL  i-s) 
1S42?  FflJMf  dm^efU-^hommrm  Knxo;  IcDBQcn^feot,  XIV.  fL  s  pL  "- 


Tbe  protooondi  oi  this  spedcs  is  of  the  normal  fosotd  trpc.  ooosist- 
ing  oi  aboot  one  and  one-half  vohitioDSu  Tbe  first  whorl  is  ^mnalh,  ob- 
liqcd  y  erect  and  the  apex  partfj  oncrcd  by  the  sooceediiis^  wfaorL  The 
last  portioo  of  the  proCoconcfa  is  famished  with  narrov  smooth  vertical 
ribs,  more  than  their  own  width  apart.  On  the  last  part  of  this  ribbed 
portioo  of  the  proCoocncfa  two  faint  spirals  appear  in  the  center  of  die 
whorL  These  spirals  of  the  protoconch  appear  gTadaalhr,  there  beii^ 
no  line  of  demarkation  between  this  part  of  the  protoconch  and  that 
with  smple  riblets.  Xo  rarix  occnrs  at  the  end  of  the  proCooonch,  but 
an  abrupt  diai^e  is  noticeable.  This  is  the  most  accderated  tjrpe  of 
protooooch  yet  ohsenred  in  Fusus,  the  appearance  of  the  spirals  placing 
it  ahead  of  the  other  species  of  Fus^is,  exoq>t  perhaps  F.  distatu,  in 
which  very  faint  finals  appear  between  the  last  ribs  of  the  proCocondL 

The  conch  begins  abruptly,  with  strong,  wide  and  roonded  ribs 
which  are  dose  together,  the  interspace  being  reduced  to  a  mere  de- 
pressed line.  Several  additional  spirals  appear,  the  two  central  ones, 
however,  being  strongest.  As  they  increase  in  size,  they  soon  give  a 
bicarinate  and  subangular  aspect  to  the  whorl.  This  is  the  most  char- 
acteristic feature  of  the  young  shdl.  Sometimes  this  bicarinate  a^)ect 
of  the  whorls  is  marked  from  the  b^;inning,  at  other  times  it  does  not 
become  prominent  until  the  third  or  fourth  whorl.  After  the  ap- 
pearance of  die  bicarination  the  whorls  become  increasingly  angular, 
the  shoulder  flatter  and  die  ribs  weaker.  The  bicarinate  aspect  con- 
tinues through  se\'en  or  eight  whoris. 

.^fter  this  stage  in  die  ontogeny  is  readied  a  divergence  occurs 
which  produces  several  varieties,  which  might  well  be  considered  dis- 
tinct spedes. 

Var.  HODOSUS   var.  nor. 

(Plate   V,  fig.    I.) 

This  is  the  most  primitive  variet}*  of  this  spedes  yet  obsened.  It 
represents  the  tuherculatus  (toreumus)  stage  of  this  series.  The  upper 
of  the  two  central  carina  becomes  stronger,  and  a  more  pronounced 
angulation  appears.  The  ribs  become  obsolescent  on  the  shoulder  and 
on  the  body,  remaining  on  the  peripher\-  only  as  nodules.  These 
nodules  continue  to  the  end  in  the  most  typical  individuals. 

Intercalated  spirals  appear  early,  while  the  whorls  are  still  bicarinate. 
In  the  later  whorls,  when  the  upper  of  the  central  spirals  becomes  the 
strongest,  the  spiral  next  above  also  increases  in  strength,  so  as  to 
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correspond  to  the  weaker  of  the  two.  Thus  a  symmetrical  arrange- 
ment of  spirals  is  produced,  the  central  one  being  the  strongest,  while 
on  either  side  occurs  a  weaker  one.  From  this  the  spirals  decrease  in 
strength  towards  both  sutures.  Intercalation  becomes  compoimd  and 
the  interior  of  the  labrum  becomes  strongly  lyrate. 

A  number  of  specimens  of  this  variety  show  a  tendency  towards 
obsolescence  of  the  tubercles  on  the  last  part  of  the  last  whorl.  These 
lead  to  the  keeled  variety. 

In  the  collection  of  the  Philadelphia  Academy  of  Natural  Sciences 
occurs  a  specimen  which  is  unusually  slender,  but  otherwise  has  all  the 
characteristics  of  this  variety.  The  early  whorls  agree  precisely  with 
those  of  typical  individuals,  but  in  the  later  whorls  the  shoulder  is 
much  more  inclined.  The  ribs  are  obsolete  on  the  last  three  whorls, 
which  are  characterized  only  by  tubercles.  This  variety  is  to  var. 
nodosus  what  F.  meyeri  is  to  the  typical  form  of  the  species. 

The  T3rpical  Variety. 
(Plate  V,  figs.  2  and  3.) 

This  variety  is  the  coins  type  of  the  series,  the  tubercles  having  dis- 
appeared, while  the  central  carina  continues  strong.  We  have  here  an 
acceleration,  the  earlier  stages  being  condensed.  The  angular  noduled 
whorls  {toreumus  stage)  pass  gradually  into  the  smoothly  keeled  whorls 
(coins  stage),  the  occurrence  of  both  stages  on  this  shell  constituting 
the  colus  t)rpe.  The  keel  appears  to  be  produced  through  a  confluence 
of  the  nodes,  which  become  elongate  and  flattened. 

The  spirals  often  become  highly  compound  and  the  various  lines 
being  closely  crowded,  a  broad  aspect  is  given  to  the  spirals. 

This  variety  is  connected  by  a  longicaudus-toreumoides  type  with 
the  longicaudus  type  (see  PI.  V,  where  fig.  4  represents  the  former 
and  fig.  5  the  latter).  In  fig.  4  the  angular  whorls  precede  the  round 
whorls,  thus  forming  a  connection  between  figs.  3  and  5. 

Variety  APLICATUS  var.  nov. 
(Plate  V,  fig.  5.) 
This  variety  represents  the  longicaudus  type  of  this  series.  The 
carinated  ( toreumus)  stage  is  wanting,  this  being  a  case  of  acceleration 
by  elimination,  as  compared  with  the  preceding  variety  which  repre- 
sented acceleration  by  condensation.  In  any  normal  series  the  latter 
always  precedes  the  former.  A  slight  flattening  of  the  shoulder  and 
the  strong  development  of  the  two  central  spirals  give  the  early  whorls 
a  subang^lar  appearance,  but  the  ribs  continue  uniformly  across  this 
angulation.  The  toreumus  stage  may  then  be  considered  dropped  out 
in  this  variety,  the  colus  stage  succeeding  the  turriculus,  and  being  suc- 
ceeded by  the  longicaudus  stage. 
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The  stages  of  Fusus  dupetit'thouarsU  may  be  summed  vtp  as  follow: 

A.  Protocondi. 
Smooth. 
Simple  riblets. 
Riblets  and  two  spirals. 

B.  Conch. 

1.  Round  whorled,  round  ribbed,  non-carinate. 

2.  Round  whoried,  round  ribbed,  bicarinate. 

3.  Angular  whorled,  round  ribbed,  bicarinate. 

4.  Angular  whorled,  ribless  bicarinate-noduled. 

5.  Angular  whoried,  ribless,  unicarinate-noduled. 

6.  Angular  whorled,  ribless,  noduleless,  unicarinately  smooth- 

keeled. 

7.  Round  whorled,  tmicarinately  smooth-keeled. 

8.  Round  whorled,  keelless. 

When  stages  i  to  5  occur  together,  the  toreumus  type  is  produced 
(var.  nodostis).  When  stages  i  to  6,  or  i  to  7  occur  together,  the 
colus  t>-pe  is  produced  (typical  var.).  Omitting  stages  3  to  6  in- 
clusive gives  us  die  longicaudus  type  (var.  aplicatus),  though  this 
variety  may  also  be  produced  by  developing  stage  6,  and  even  stage 
3.  Thus  these  so-called  varieties  vary  again  in  a  perfectly  regular 
and  determinable  manner. 

In  its  general  aspect  this  shell  is  readily  distinguished  from  other 
species  of  the  genus  by  its  thick-set  appearance,  due  to  close  coiling, 
and  by  its  proportionally  short,  slightly  sinuous  anterior  canal. 

Localities:  Pacific  coast  of  America,  Magdalina  Bay  (M.  C.  Z. 
913)  ;  La  Paz  (M.  C.  Z.  912) ;  Gua>Tnas,  West  Coast  Mexico  (Nat 
Mus.  23677,  56338,  32335)'  Galapagos  Islands  (Nat.  Mus.,  48419* 
dead  shell);  Puerto  Libertad,  Mexico  (Nat.  Mus.  152387);  Carmen 
Island  (Nat.  Mus.  32334);  Cape  St.  Lucas  (Nat.  Mus.  13932,  5394); 
Lower  Cal.  (Nat.  Mus.  34512) :  no  loc.  (B.  S.  221,  M.  Z.  911,  910,  909, 
Nat.  Mus.  36565,  56334)   (Phil.  Acad.  Sci.). 

FUSUS  DUPETXT-THOUARSn   var.  IRREGULARIS   var.  nov. 

(Plate  IV,  figs.  5  and  6.) 

The  protoconch  of  this  species  is  of  the  normal  Fusus  tj-pe,  though 
appearing  relatively  larger.  In  all  the  specimens  seen  the  apex  was 
bitten  by  acid,  and  so  the  details  of  the  structure  of  the  protoconch  could 
not  be  made  out.  Indications  of  the  riblets  have  been  observed,  but 
whether  the  spirals  were  present  on  the  last  part  of  the  protoconch 
could  not  be  determined.      It  apparently  ends  in  a  varix. 

The  conch  begins  with  ribs  which  are  to  all  appearances  bicarinate 
from  the  beginning.  The  whorls  are  otherwise  round.  The  bicarina- 
tion  gradually  gives  way  to  a  single  carina,  formed  by  the  strength- 
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ming  of  the  upper  of  the  two  spirals.  This  carination  becomes  very 
strong,  producing  a  marked  central  keel.  The  ribs  become  gradually 
weaker  and  finally  disappear,  leaving  the  last  two  whorls  ribless.  The 
ingulation  of  the  whorls  generally  disappears  toward  the  end.  Some 
Df  the  other  spirals  increase  in  strength,  thus  giving  the  shell  a  strong 
»pirally  striate  appearance. 

This  species  has  the  form  of  F,  coius  or  F.  lon^iiicaudus  with  the 
stnicture  of  F.  dnpctit-thomtrsn.  Its  close  genetic  relation  to  the 
latter  species  can  not  be  questioned,  though  the  manner  of  coiling  and 
iie  consequent  form  is  very  different.  Just  what  relation  this  species 
las  to  F,  meycri  Dunker  is  not  clear,  as  no  authentic  specimens  of  the 
latter  have  been  seen.  Judging  from  the  illustrations  and  descriptions, 
lowever,  that  species  is  quite  distinct  from  the  present  one. 

§Tliree  specimens  of  this  species  have  been  seen,  and  all  are  labeled 
coming  from  the  East  Indies,  They  were  all  identified,  however, 
mrith  oriental  species  of  Fusus,  and  the  localities  given  can  not  be  con- 
sidered as  quite  trustworthy  under  the  circumstances.  Should  the 
localities  be  correct,  this  species  would  constitute  an  important  con- 
necting link  between  the  east-  and  west-Pacific  Fusi, 

It  will  readily  be  seen  that  the  variations  found  in  F,  dupetit- 
\kpuarsn  may  again  occur  in  this  species.  They  have  not  been  found, 
it  is  tnie,  since  the  number  of  specimens  examined  is  so  very  small,  but 
it  is  easy  to  predict  that  in  a  large  collection  of  specimens  of  this  species 
ill  the  normal  varieties  of  the  coins  series  will  be  paralleled. 

Locality:  (?)  East  Indies  (IM.  C  Z.  940,  B.  S.  22^),  The  locality 
^torobably  erroneous,  the  specimens  having  been  labeled  F.  iongicauda. 

rfifig.  Fuius  meyeri  Dunker,  Novitales,  p.  127,  tab.  43,  figs,  i,  2. 
1881.  Fusus  mryeri  Thyon,  Manual,  p.  63,  pL  38,  fkg,  156. 

The  essential  characteristics  of  this  species  are  the  following,  ac- 
cording to  Dunker.  The  slender  shell  consists  of  ten  to  twelve  convex 
»fo!utions  which  are  uniformly  white  and  separated  by  a  deep  suture, 
rhe  upper  whorls  are  strongly  ribbed  and  nnduled,  but  tliese  ribs 
home  weaker  in  the  later  whorls,  and  disappear  wholly  on  the  last 
Ke,  Sharp  raised  spirals  with  finer  ones  between  characterize  the 
mrface.  Dunker  states  that  this  species  comes  nearest  to  F.  loni^i- 
:oudHS,  referring  undoubtedly  to  the  form, 

A  specimen   without  locality    (M.  C  Z.  914)    is  referred  to  this 

Pie,*i,  though  this  reference  may  be  questioned*  \t  is  a  slender  variety 
.  dupctit'thouarsii,  apparently  standing  between  that  species  and  the 
Wle  describetl  above  as  var.  irregularis.  The  earh'  whorls  show  the 
iflgular  liicarinatc  stage  merging  later  into  an  angular  bicarinate  ribless 
itagc,  which  later  is  replaced  by  a  unicarinate  stage,  in  which  the  ribs 
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are  represented  chiefly  by  nodules.  These  disappear  also,  and  a 
carinated  stage  remains.  The  carina  slowly  disappears,  and  the  re- 
maining whorls  are  round  and  marked  only  by  strong  spirals. 

FUSUS  AMBUSTUS  Gould. 

1853.    Fusus  ambustus  Gould,  Bost.  Journ.  Nat.  Hist.,  vol.  VI,  p.  385,  pL  14, 

fig.  i& 

The  protoconch  of  this  species  is  fusoid  with  narrow  vertical  ribs 
on  the  last  portion.  No  distinction  is  shown  in  the  specimens  seen 
between  the  protoconch  and  the  beginning  of  the  conch,  though  in  one 
specimen  there  appears  to  be  an  indication  of  a  varix. 

The  conch  appears  to  begin  with  three  ribs  which  are  slightly  wider 
than  those  ol  the  protoconch,  but  are  not  like  those  of  normal  young 
Fusus,  It  may  be,  however,  that  these  ribs  still  belong  to  the  proto- 
conch, in  which  case  the  varhc  observed  represents  only  a  strengthened 
rib  of  the  protoconch.  Between  the  ribs  last  mentioned  as  perhaps 
belonging  to  the  protoconch  occur  fine  spirals,  thus  allying  this  species 
very  closely  to  F,  dupetit-thouarsii. 

The  whorls  of  the  conch  are -at  first  round  and  the  ribs  uniform. 
Then  the  central  spiral  becomes  strong  and,  soon  after,  the  spiral  next 
below  becomes  equally  strong,  thus  producing  a  bicarination.  The 
spiral  below  the  center  does  not  quite  reach  the  strength  of  the  central 
one,  and  the  one  above  the  center  often  becomes  moderately  strong, 
thus  producing  an  obscure  tricarination. 

The  largest  specimen  seen  is  nearly  two  inches  long.  The  aperture 
and  anterior  canal  combined  equal  in  length  that  of  the  spire.  The 
canal  is  slightly  flexed. 

There  is  a  certain  resemblance  between  the  young  of  this  species 
and  that  of  F,  dupctit-thouarsii.  In  the  latter,  however,  the  bicarinate 
aspect  is  more  strongly  marked,  while  in  F.  ambustus  the  bicarinate 
aspect  is  faint,  owing  to  the  strengthening  of  the  spiral  next  above  the 
center.  Thifs  the  angularity  of  the  latter  species  is  more  normal, 
the  central  spiral  being  strong,  while  those  on  either  side  progressively 
decrease. 

In  one  specimen  where  the  inner  lip  is  well  developed,  six  faint 
columellar  plications  occur,  which  are  disposed  at  a  different  angle 
from  that  of  the  spirals  on  the  spindle,  and  not,  therefore,  produced 
by  them.  The  influence  of  the  spirals  on  the  lip  is  seen,  however,  in 
the  upper  part  of  the  aperture.  In  some  of  the  other  specimens  faint 
indications  of  columellar  plications  occur,  which  are  situated  too  far 
back  to  be  due  to  the  influence  of  the  spirals.  Similar  faint  plications 
occur  on  the  young  of  F.  dupetit-thouarsii. 

I^ocalities:  West  coast  North  America.  Lower  Cal.,  San  Lucca 
cove  (Nat.  Mus.  32344)  ;  Topolobampo  (Nat.  Mus.  150864)  ;  Mazat- 
Ian  (Gould). 
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FUSUS  NOV^  HOLLANDI^  Reeve, 
1847.  Fusus  nov(t-holiQndii£  Reeve,  Iconica,  sp.  70. 

The  protoconch  of  this  species  is  swollen  and  of  the  norma!  type 
throughout,  with  about  two  third  volutions  ribbed. 

The  conch  begins  with  slightly  angiilated  whorls  which  are  fur- 
nished on  the  center  with  two  strong  spirals,  thus  giving  the  shell 
from  tlie  first  a  bicarinate  aspect.  The  shoulder  is  furnished  with 
two  strong  spirals,  between  which  and  the  two  central  spirals  are 
numerous  fine  intercalated  spiral  lines.  The  ribs  in  some  specimens 
arc  at  first  weak,  but  subsequently  become  stronger,  causing  a  sul> 
spinosity  on  the  angle  where  they  cross  the  spirals. 

In  a  specimen  from  Port  Jackson  (Nat.  Mus,  91743)  intercalated 
spirals  do  not  appear  until  the  fifth  whorl.  In  the  sixth  whorl  a 
strong  slightly  convex  shoulder  occurs,  which  is  ribbed  and  striate, 
Tlie  lower  of  the  two  central  spirals  is  less  prominent  in  this  whorl  than 
the  upper,  and  the  shell  takes  on  a  unicarinate  appearance.  This 
unicarination  is  visible  in  the  two  succeeding  whorls,  though  it  is  less 
sharp.  It  also  continues  into  the  last  whorl.  The  ribs  finally  dis- 
appear, and  the  last  part  of  the  last  whorl  is  characterized  by  a  slight 
angulation  formed  by  a  somewhat  stronger  central  spiral. 

The  specimen  here  described  agrees  in  all  determinable  characters 
with  Reeve's  figure  o£  this  species.  It  will  be  seen  that  there  is  a 
dose  similarity  between  this  species  and  the  young  of  F.  dupeiit- 
thouarsii,  especially  of  the  more  slender  varieties,  in  which  the  whorls 
arc  less  embracing. 

In  the  collection  of  the  National  Museum  is  a  young  shell  which, 
with  a  number  of  specimens  of  F,  australU,  is  labeled  as  coming  from 
South  Australia.  The  specimen  is  identical  with  the  young  of  F, 
dupetit-thouarsii  from  the  west  coast  of  America,  and  it  is  possible 
that  this  specimen  has  been  misplaced.  If  the  locality  is  correct  for 
this  specimen,  then  it  must  be  regarded  as  the  young  of  F.  ntww- 
hollandm  (the  only  species  with  bicarinate  young  found  in  those 
waters).  The  canal  of  this  specimen  is  strongly  flexed,  a  character 
of  F.  dupctil-thottarsii,  but  probably  not  characteristic  of  F.  nov^- 
hollanditp. 

Two  specimens  in  the  Haines  collection  of  the  American  Museum 
appear  to  agree  closely  with  Reeve*s  figures.  The  protonch  is  perfect 
and  normal,  Bicarination  of  the  young  shell  is  somewhat  obscured 
by  the  strength  of  the  spirals  on  the  shoulder.  Intercalation  begins 
in  the  fifth  or  sixth  whorl.  An  angulation  appears  toward  the  end 
of  the  volution  where  the  shoulder  becomes  flat,  and  the  ribs  to  some 
extent  obsolete.  In  the  nepionic  and  neanic  stages  the  ribs  are  broad, 
and  the  interspaces  more  depressions.  In  the  final  whorl  the  ribs  be- 
come much  swollen  on  the  periphery* 
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F.  spectrum  may  be  a  coins  type  of  this  scries. 

Another  specimen  labeled  F.  longissimus  has  carried  the  devdop- 
ment  a  volution  further  (17364  Haines).  The  knobs  become  faint 
and  the  aperture  is  gerontic. 

Localities:  Port  Jackson,  Australia  (Nat  Mus.  91743,  16625a?) ; 
Tasmania  (Nat  Mus.  124169,  125169,  91744;  M.  C.  Z.  901). 

The  relations  of  the  species  of  this  series  may  be  expressed  as 
follows : 

F.  dupetit-thouarsU  irregularis. F.  meyeri. F.  dupetit-thouarsii  apUcatus. 

F.  dupetit'thouarsii. 

F.  spectrum,  F.  dupetit-thouarsii  nodosus.    -F.  ambustus. 


,F.  nova-hollandia. 

8.    THE   FUSUS   LONGIROSTRIS    SERIES. 

The  shells  here  classed  together  all  belong  to  the  Pliocene  of  Italy, 
where  they  are  associated  with  the  species  of  the  F.  rostratus  series, 
with  which  they  appear  to  be  genetically  related. 

FUSUS  LONGIROSTRIS   (Brocchi). 

• 

(Plate  VI,  figs.  1-3,) 
1814-  Murex  longiroster  Brocchi,  Conch.  Foss.  Subap.,  vol.  2,  p.  418,  tav.  8,  fig.  7. 
1856.  Fusus  longirostris  Hornes,  Foss.  Moll.  Tert.  Wien,  p.  293,  pi.  32,  figs.  6-7 
(with  bibliography). 

The  protoconch  of  this  species  (pi.  XVII,  fig.  2  and  3)  is  unusually 
accelerated,  consisting  of  at  least  two  complete  volutions,  the  second 
one  with  fine  riblets  throughout.  In  some  specimens,  however,  the 
protoconch  appears  to  be  of  the  normal  type.  No  indications  of  spirals 
on  the  protoconch  have  been  noticed,  but  most  of  the  specimens  were 
so  poorly  preserved  as  to  leave  this  point  unsettled. 

The  conch  begins  with  round  whorls  which  are  furnished  with 
round  ribs  and  with  spirals.  These  rounded- whorls  continue  for  two 
or  three  volutions,  though  in  accelerated  individuals  like  specimen,  fig. 
I,  pi.  V^I,  this  stage  is  reduced  to  less  than  one  volution,  or  may  be 
dropped  out  altogether.  Early  during  the  round- whorled  (turriculus) 
stage  two  spirals  become  strong  on  the  center  of  the  whorls,  causing 
a  bicarination.  This  is  in  all  respects  similar  to  the  bicarinate  stage 
of  F.  dupctit'thouarsii. 

In  the  next  succeeding  stage  the  shoulder  becomes  flattened,  while 
the  spirals  remain  faint  with  the  exception  of  one  on  the  shoulder. 
The  shoulder  spiral  nearest  the  peripheral  carina?  becomes  strengthened, 
so  as  to  change  the  bicarinate  into  a  tricarinate  peripheral  angulation. 
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The  middle  spiral  (Uie  upptr  of  the  two)  ftnalty  becomes  the  strong 
central  carina.  Ihe  spirals  on  the  body  of  the  wliorl  are  stronger 
llian  those  on  the  shoiilder. 

The  shoidder  gradually  becomes  concave,  and  the  ribs  on  it  become 
gradually  suppressed.  They  continue,  however,  on  the  shoulder  angle, 
where  tliey  form  strong  but  blunt  and  rounded  nodules.  Intercalated 
spirals  appear  on  the  shoulders  in  the  third  whorL 

A  number  of  young  shells  in  this  stage  have  been  found,  but  no 
adult  shell  of  this  series  has  been  seen  in  which  the  development  ceased 
at  this  point.  If  such  were  found,  as  may  not  be  improbable^  it  would 
constitute  the  toreumus  type  of  this  series. 

The  next  stage  in  the  developjiient  of  this  species,  is  the  coliis 
stage,  characterized  by  the  loss  of  the  ribs,  as  well  as  the  nodules  on  the 
periphery.  The  shoulder,  however,  remains  concave  and  no  strong 
single  spiral  occurs,  but  rather  several  which  produce  a  somewhat  un- 
defined angulation. 

Figures  2  and  3  of  plate  \T  represent  this  species  in  its  typical  form. 
In  figure  2  the  last  wiiorl  and  a  half  are  ribless,  the  shoulder  is  concave 
and  the  body  of  the  whorls  marked  by  strong  spirals.  This  is  slightly 
more  accelerated  than  Brocchi's  type,  in  which  the  ribs  continue  onto 
the  last  whorL  Figure  3  shows  a  specimen  which  is  somewhat  more 
accelerated  than  tlie  preceding,  and  may  be  considered  as  representing 
the  torcunmdes  type  of  this  series.  It  has  two  ribless  whorls,  in  the 
last  of  which  the  concavity  of  the  shoulder  is  less  marked.  The 
iorenmus  stage  is  faint,  though  still  visible. 

Young  specimens  of  this  species  which  liave  been  obtained  from 
the  Vienna  Basin  appear  to  be  less  accelerated  than  those  from  Italy. 
ITie  round  whorls  continue  longer  and  the  ribbed  and  noduled  whorls 
arc  more  pronounced  It  may  be  that  the  more  primitive  toreumus  type 
occurs  in  the  Vienna  Basin.  The  specimens  figured  by  Homes  from 
Uiat  district  (pi.  32,  figs.  6,  7)  are  more  primitive  than  the  majority 
seen  from  the  Italian  localities.  The  ribs  persist  to  the  end  and  the 
shoulder  is  only  faintly  concave,  there  being  only  a  moderate  peripheral 
angulation. 

The  specimen  illustrated  in  Humes"  fig.  5.  nnisi  be  referred  to  F. 
castclartiuatcnsis,  though  the  early  whorls  show  a  faint  peripheral 
lation  which  is  not  found  in  the  typical  specimen- 
young  specimen  of  this  species  from  Bordighera,  Italy  (M, 
C.  Z.  27797),  shows  a  less  degree  of  acceleration  than  is  found  in 
most  individuals.  The  protoconch  is  slightly  depressed,  and  con- 
sists of  something  over  one  and  a  half  volutions.  The  last  portion 
has  smooth  vertical  riblets,  rather  far  apart  and  without  indications  of 
spirals*     The  protoconch  terminates  in  a  varix. 
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The  conch  begins  abruptly,  with  round  strongly  ribbed  whorls, 
and  strong  spirals.  Two  of  these  are  prominent  from  the  beginning, 
but  the  shoulder  can  scarcely  be  called  flattened.  In  the  early  whorls 
the  ribs  are  strong  and  continuous  from  suture  to  suture,  though  most 
pronounced  at  the  periphery.  They  are  less  than  their  width  apart 
The  whorls  continue  rounded  until  after  the  fifth  one,  when  the 
shoulder  concavity  becomes  sufficiently  pronounced  to  cause  a  peripheral 
angulation.  The  costae  also  become  faint  and  finally  disappear  on  the 
shoulder,  while  numerous  fine  spirals  make  their  appearance  on  this 
portion  of  the  whorl. 

A  sectioned  specimen  in  the  collection  of  the  Musetun  of  Com- 
parative Zoology  has  the  characters  of  Brocchi's  type  of  longxros- 
tris,  i,  €.,  the  ribs  continue  onto  the  last  whorl  of  the  adult  shell, 
although  the  whorls  are  rounded.  The  section  shows  well  a  ntmiber 
of  apical  septa,  a  feature  observed  ift  almost  every  gastropod  of  this 
class  which  has  been  seen.  In  the  present  specimen,  the  last  septum 
occupies  the  seventh  (?)  whorl,  beginning  three  and  one  half  volu- 
tions from  the  tip  and  extending  backwards  half  a  volution.  The 
shell  is  thickened  from  within  by  the  addition  of  layers  which  cover 
the  lirae  and  other  internal  markings.  The  septa  are  formed  by  the 
separation  of  these  layers  from  the  shell  and  by  a  rapid  constriction  of 
these  separated  portions,  thus  forming  a  bag-  or  cornucopia-shaped 
end.  This  is  generally  rounded  in  the  final  portion,  but  sometimes 
it  is  angularly  pointed.  This  end  always  rests  on  the  bottom  of  the 
whorl.  Six  septa  have  been  recognized,  and  there  are  probably  two 
or  three  more  which  are  obscured  by  the  thickening  of  the  shell  or 
destroyed  in  the  sectioning. 

Localities:  Bodighera,  Italy  (M.  C.  Z.  27797)  \  Valleys  about  Lu- 
ganiano,  Castello  Arquato,  etc.,  Asti  (M.  C.  Z.  1217,  277^'^,  1223); 
Voslau  Vienna  Basin  (B.  S.  5138) ;  numerous  localities  in  Vienna 
Basin  (Homes). 

Horizon:  Pliocene. 

FUSUS   CASTELARQUATENSIS   sp.  nov. 

(Plate  VI,  fig.  4.) 
Comp.  Homes  Fusus  longirostris,  Foss.  Moll.  Tert.  Wien,  pi.  32,  fig.  5. 

This  species  is  to  F.  longirostris  what  F.  iongicaudus  is  to  F.  coins. 
It  represents,  therefore,  the  Iongicaudus  type  of  this  series.  The 
earliest  stages  are  those  of  F.  longirostris,  the  whorls  being  round, 
bicarinate  on  the  periphery,  though  not  angular  and  noduled  as  in  the 
young  of  the  preceding  species.  The  shoulder,  however,  becomes 
concave  and  the  ribs  begin  to  disappear  toward  the  sutures.  The  last 
three  whorls  of  this  shell  are  ribless,  round,  except  for  a  gentle  con- 
cavity on  the  shoulder,  and  to  all  appearances  quite  smooth.      There 


PHYLOGENY   OF    FUSUS    AND    ITS    ALLIES. 


55 


Ire,  however,  strong  spirals  which  are  but  little  raised  above  the  surface 
)£  the  shell  and  which  arc  stibequally  spaced.  Between  them  are 
Ironi  five  to  three  fine  revolving  lines.  The  whole  surface  ornamenta- 
ion  is  subdued.  A  young  specimen,  locality  unknown,  occurs  iii  the 
^collection  of  the  American  Museum  of  Natural  History,  Homes' 
spc*dmen  from  the  Vienna  basin  (fig.  5)  is  much  less  accelerated  than 
the  type  of  the  species  here  illustrated.  It  may,  liowever,  be  referred 
to  the  same  species. 

Locality:  Castelarquato,  Italy  (M.  C.  Z.  27795)  ;  Vienna  Basin 
(Homes). 

H orison:  Pliocene,  Subapcnnine  stage. 

FUSUS  IN-SQUICOSTATUS  BelUrdi, 

(Plate  VI,  figs.  5  to  7.) 
fi.  Fusus  inaquicostatus  Bellardi,  Moll  terr.  Terz.  Piedmont,  p.  131,  pi.  9, 
fig.  3- 

This  species  comprises  in  itself  a  distinct  series  of  shells  which, 
though  connected  by  intermediate  forms,  show  nevertheless  such 
marked  stages  that  a  number  of  distinct  species  could  be  made.  The 
typical  form  of  Bellardi  comes  nearest  to  fig.  6,  pi  VI,  while  fig.  7  is 
further  advanced,  being  a  good  gerontic  representative  of  this  series, 
ig.  5  connects  this  series  with  P\  iongirostris. 
Beginning  with  the  typical  form  of  F.  longirostris,  we  derive  this 
species  by  increasing  the  concavity  of  the  shoulder,  and  the  elevation 
of  the  slioulder-angle.  A  distinct  revolving  band  is  formed,  bounded 
by  the  central  and  the  upper  primary  spiral.  This  shoulder-angle  or 
ridge  becomes  more  and  more  elevated,  and  the  shoulder  becomes  more 
depressed,  so  as  to  produce  a  flattening  which  finally  culminates  in  a 
depressed  canal  The  shell  also  becomes  compactly  coiled  and  in 
onsequence  has  a  thickened  irregular  appearance  which  suggests 
\Cyrtulus  serotinus,  or  the  general  characters  of  the  advanced  species 
f  Clatnlithes, 

This  species  in  its  extreme  form  represents  the  gerontic  character- 
istics found  in  terminal  members  of  most  of  the  series  of  this  class,  and 
which  consists  of  a  loss  of  the  graceful  fonn  from  a  loose  wrapping 
und,  as  it  were,  of  the  later  whorls  about  the  earlier  ones  which  still 
etain  the  normal  form  and  features.  These  later  whorls  generally 
each  up  on  to  the  preceding  ones,  which  they  cover  up  in  part  or  some- 
imes  wholly. 

Localities:    Castelarquato  and   places  about  Asti,  Northern   Italy 
M.  C  Z.  27796,  121 6). 
Horizon:  Pliocene,  Subapcnnine  stage, 

Fusns  hngirostris  and  its  allies  have  many  characters  in  common 
With  F,   dupcHt'thouarsii  and  its  allies,  especially  in  the  accelerated 
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protoconch,  the  bicarination  of  the  young,  which  is  not  characteristic  of 
other  species  of  Fusus,  except  the  closely  related  F,  novtB-hoUandia, 
and  the  general  form  and  character  of  the  spindle.  It  is  not  improb- 
able that  F.  longirostris  is  in  the  line  of  ancestry  of  F.  dupeHt-thouarsii 
and  its  allies.  This  suggests  that  the  migration  of  the  ancestors  of  the 
latter  species  occurred  in  Tertiary  times,  a  supposition  which  needs  for 
confirmation  the  finding  of  Tertiary  species  related  to  F.  dupetit- 
thouarsii  in  American  deposits.  In  this  connection  the  following 
species  is  suggestive,  but  not  conclusive. 

FUSUS   GABBI  sp.  nov. 

i860.  Fusus  henekeni  Gabb,  Journ.  Acad.  Nat.  Sci.  Phil.,  2d  sen,  vol.  8,  p.  350, 

pi.  45,  fig.  31. 

This  species  was  originally  described  by  W.  M.  Gabb,  who  referred 
it  to  F.  henekeni  Sowerby  (see  p.  19).  It  is,  however,  very  distinct 
from  that  species,  nor  can  its  relation  to  F,  dupetit-thouarsii  be  con- 
sidered as  proven.  Gabb  says  it  suggests  "irresistibly"  this  species, 
but  in  this  I  differ  from  him  most  decidedly,  though  I  admit  that  the 
general  form  and  proportions  are  not  unlike  those  of  that  species.  The 
exact  relation  of  F.  gabbi  to  other  species  has  not  been  determined, 
since  the  apex  and  early  whorls  of  the  only  specimen  known  are  in 
part  broken  away  and  in  part  badly  worn.  It  may  be  a  descendant 
of  F,  longirostris  or  it  may  be  related  to  F.  henekeni,  but  for  neither  of 
these  suppositions  is  there  any  good  evidence. 

The  youngest  whorls  observed  are  round,  rather  more  embracing 
than  F.  henekeni,  and  have  round  and  rather  distant  ribs.  When 
still  quite  young  the  whorls  become  angulated  at  the  peripher>',  this 
angulation  being  due  to  the  strengthening  of  the  central  spiral.  The 
shoulder  becomes  flattened  and  the  ribs  become  obsolescent  towards 
the  sutures.  Simultaneous  with  the  angulation  intercalated  spirals 
make  their  appearance.  On  the  final  whorl,  the  ribs  are  reduced  to 
mere  undulations,  the  lip  showing  senile  characteristics.  These  are 
accompanied  by  an  irregular  thickening  of  the  lip  and  the  formation 
of  strong  lirae  within.  Strong  plications  occur  on  the  columella,  but 
these  appear  to  be  due  mainly  to  the  influence  of  the  columellar  spirals, 
which  are  not  obliterated  by  resorption  or  covered  by  a  thick  inner  lip. 

If  this  species  could  be  shown  to  have  ancestral  relations  to  F. 
dupetit-thouarsii  it  would  be  of  great  interest,  as  showing  the  way  by 
which  the  ancestors  of  that  species  reached  the  new  world  from  their 
place  of  origin  in  the  old.  Such  relationship  is.  however,  not  indicated, 
and  we  are  at  present  left  without  any  clue  to  the  origin  of  F,  dupetit- 
thouarsii,  the  most  important  American  species  of  the  genus. 

Locality:  Costa  Rica  (Phil.  Acad.  Sci.  Gabb's  type). 

Horizon:  Pliocene  ?  (Gabb). 
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FUSUS  CLAVATUS   (Brocchi). 

(Plate  VIII,  fig.  15,  see  also  fig.  13.) 
1814.  Murex  clavatus  Brocchi,  Conchiologia  fossile  subapennina,  T.  2,  p.  418, 
tav.  VIII,  fig.  2. 

This  shell  diflFers  from  F.  longirostris  chiefly  in  its  rounded  whorls 
which  persist  throughout.  The  whorls  are  round  and  furnished  with 
simple  rounded  ribs,  which  in  the  young  extend  from  suture  to  suture, 
but  in  the  adult  are  only  marked  upon  the  periphery.  The  first  three 
or  four  volutions  have  simple  spirals,  though  a  single  intercalated  spiral 
appears  next  to  the  suture  in  the  third  volution.  The  primary  spirals 
are  sharp  and  pronounced,  the  secondary  ones  very  much  smaller.  In 
the  last  whorl  very  fine  tertiary  spirals  appear. 

Several  varieties  may  be  recognized.  In  Brocchi's  type  specimen 
the  ribs  appear  to  continue  to  the  end  of  the  final  whorl,  while  the 
shoulder  becomes  slightly  depressed.  In  a  number  of  specimens  from 
Asti  and  Castelarquato  the  whorls  continue  round,  but  the  ribs  dis- 
appear on  the  last  volution,  the  spirals,  however,  remaining  strong 
(fig.  15).  In  other  specimens  the  shoulder  becomes  more  depressed, 
the  spirals  stronger  and  the  whole  shell  more  robust  (fig.  13).  This 
leads  to  F.  etruscus. 

Localities:  Asti  (M.  C.  Z.  1213,  1215)  ;  Stazzano,  Italy  (M.  C.  Z. 
1225);  Castellarquato  (M.  C.  Z.  1221). 

Horison:  Pliocene  (?),  Subapennine  stage. 

The  following  variety  was  described  (but  not  figured)  by  Basterot: 

FUSUS  CLAVATUS  var.  p  Basterot. 
1825.  Fusus  clavatus  var.  P  Basterot,  Mem.  Soc  Hist.  Nat.  Paris,  t.  2,  p.  63. 

"Testa  transverse  cing^lata,  striis  filiformibus  fere  duabus  inter- 
positis;  carina  nulla;  anfractibus  rotundatis." 

..."  La  var.  p  se  trouve  aux  environs  de  Bordeaux." 
This  variety  is  the  one  figure  on  Plate  VIII,  fig.  15,  while  the  variety 
figured  in  fig.  13  (var.  7* )  is  accelerated.     The  type  specimen  repre- 
sents an  intermediate  form. 

FUSUS  ETRUSCUS  PecchiolL 

(Plate  VIII,  fig.   14.) 
1862.  Fusus  etruscus  Pecchioli,  Di  un  niiovo  fossile  delle  Argille  Subapennine, 
Fircnce  (with  plate). 

This  large  and  robust  species  differs  from  F.  clavatus  in  the  angu- 
lation and  nodulation  of  the  whorls,  and  the  very  coarse  spirals.  The 
ribs  persist  through  the  last  whorl,  but  are  more  of  the  character  of 
undulations.  Where  crossed  by  the  strong  spirals  they  are  coarsely 
nodulated.     Lip  strongly  lirate. 
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This  species  bears  the  same  relation  to  F.  clavatus  that  F. 
inaquicostatus  bears  to  F.  longirosiris.  Both  this  species  and  F. 
clavatus  may  be  regarded  as  members  of  a  lateral  branch  from  the 
radical  of  the  longirostris  stock. 

Locality:  Asti  in  Piemont  (M.  C.  Z.  1214)  ;  Senese  (Type  in  R^o 
Museo  di  Firenze). 

Horizon:   Subapennine  stage  (Etage  27),  Pliocene. 

The  relations  of  these  species  may  be  expressed  as  follows : 

F.  castellarquatensis.  F.  inaquicostaius.  F,  etmscus. 

i  i  I 

/  F,  clavatus 

var.  y. 

F.  clavatus 
type 

F.  long&ostris.  F  clavatus 

F.  gabbi,  ^a^.  ^. 

(?).. 


THE    FUSUS    ROSTRATUS    SERIES. 

This  series  is  represented  in  the  Miocene  and  Pliocene  of  the 
Mediterranean  region  and  by  species  living  in  the  Mediterranean  Sea 
to-day.  The  Tertiary  representatives  show  a  greater  range  of  varia- 
tion than  do  the  recent  ones,  judging  from  a  fairly  extensive  series  of 
specimens  seen  and  from  published  figures  and  descriptions.  Several 
species  may  be  distinguished  both  among  the  recent  and  the  fossil 
forms,  the  gradation  between  them  being,  however,  complete. 

Pliocene  Species. 

FUSUS  ROSTRATUS   (Olivi). 

(Plate  VII,  figs.  4-10.) 
1792.  Murex  rostratus  Olivi,  Zoologia  Adriatica,  p.  153. 
1856.  Fusus  rostratus  Hoernes,  Foss.  Moll.  Tert.  Becken  Wien,  p.  290,  taf.  32, 

fig.  2  (with  synonymy). 
1871.  Fusus  rostratus  Bellardi,  Moll.  Terz.  Piem.,  etc.,  pt.  i,  p.  129,  pi.  9,  fig.  2. 

The  protoconch  of  this  species  is  of  the  normal  Fusus  type,  ending 
abruptly  with  a  varix.  The  riblets  on  the  last  portion  of  the  proto- 
conch are  narrow  and  rather  far  apart,  leaving  interspaces  which  are 
more  than  twice  the  width  of  the  ribs. 

The  conch  begins  abruptly  with  round  whorls  furnished  with  strong 
round  ribs  which  extend  from  suture  to  suture,  and  are  crossed  and 
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cancellated  by  strong  spirals.  In  the  succeeding  whorls  the  ribs  in- 
crease in  strength,  but  continue  to  extend  across  the  entire  whorl. 
The  central  spiral  increases  slightly  in  strength,  without  producing  an 
angulation.  The  shoulder  also  remains  rounded.  Intercalated  spirals 
appear  earlVt  but  do  not  reach  the  strength  of  the  primary  spirals,  in 
some  cases  this  intercalation  becomes  compound.  Towards  the  end 
the  ribs  either  grow  stronger,  leading  to  such  forms  as  fig.  5,  pi.  VII,  or 
else  become  obsolete,  leading  to  such  species  as  f,  setmrugosus  Bell, 
ct  Mich,  (PI.  VIII,  fig.  9-12)  and  F,  cincHis  Bell  et  Mich, 

In  general  aspect,  and  particularly  in  the  character  of  its  ribs, 
this  species  is  not  unhke  some  varieties  of  Clat*ilithes  rugosus,  this 
Eocene  species  having  attained  the  same  degree  of  development  which 
F.  rostratus  reaches  in  the  Pliocene. 

From  the  round-whorled  variety,  in  which  the  strengthening  of  the 
central  spiral  alone  marks  the  beginning  of  a  pcriplieral  angulation  of 
the  whorls,  a  branch  leads  to  the  strongly  angidated  foniis  which  are 
typified  by  F,  breda-  Mich.  Even  within  the  limits  of  the  present 
species  angular  varieties  may  be  recognized,  in  which  the  shoulder 
becomes  somewhat  flattened  and  the  central  spiral  transformed  into  a 
keel  (see  pi.  VII.  fig.  4).  Not  infrequently  the  last  whorl  returns 
to  the  more  primitive  rounded  condition  with  (usually)  swollen  ribs, 
which  is  probably  a  gerontic  feature.  Figure  5,  pi.  VII,  illustrates 
a  specimen  in  which  this  feature  has  been  developed  to  an  extreme 
degree.  As  far  as  the  penultimate  whorl,  this  specimen  shows  all  the 
characters  of  an  angular  variety  of  F,  rostraiits.  These  features  come 
to  a  sudden  stop  at  a  point  which  evidently  marks  an  old  break  or 
injury  to  the  shell.  This  resulted  in  the  modification  of  the  last  whorl 
and  ribs,  which  have  passed  into  a  condition  in  which  they  resemble  the 
gerontic  features  of  the  last  portion  of  a  normal  old  age  individual. 
The  whorl  itself  is  rounded  and  has  strong  rounded  ribs  which  are 
more  of  the  nature  of  regular  folds  than  of  ribs.  These  folds  are 
separated  by  w^ide  interspaces  and  extend  from  suture  to  suture. 
Towards  the  end  they  become  strongly  bulging,  especially  at  the 
periphery  of  the  whorl,  where  the  last  one  of  the  ribs  projects  about  a 
quarter  of  an  inch.  While  at  first  these  are  true  folds  iu  the  shell, 
affecting  the  interior  as  well  as  the  exterior,  they  quickly  become 
solid  by  the  deposition  of  secondary  calcareous  material,  so  as  to  be  no 
longer  visible  on  the  inside  of  the  whorl.  The  spirals  are  strongest  iu 
the  center  of  tlie  whorl,  where  three  of  them  are  especially  prominent. 
They  decrease  in  prominence  towards  the  sutures.  Intercalation  of 
spirals  is  compound. 

This  specimen  shows  that  premature  gerontism  may  be  induced 
by  injur>%  the  resulting  growth  being  similar  iu  all  respects  to  the 
normal  gerontic  growth  in  an  old  individual. 
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Figures  9  and  10  illustrate  other  forms  in  which  the  round  swollen 
ribs  are  strongly  developed.  These  approach  closely  to  the  variety 
bononicnsis  Foresti  (Cat.  Moll.  Foss.  Plioc.  Bolognese,  p.  32,  tav.  i, 
fig.  10,  11),  in  which  this  feature  is  carried  to  excess. 

Localities:  Italy;  Castellarquato,  Luganiano,  and  Asti  (M.  C  Z* 
1448,  1449,  1450,  1451)  ;  Orciano  (M.  C.  Z.  27805-PI.  VII,  fig.  5); 
Palermo  (M.  C.  Z.  27807) ;  Stazzano  (M.  C.  Z.  1556) ;  Sicily  (Desh.) ; 
France;  Touraine  (Desh.);  Vienna  Basin  (Homes). 

H orison:  Miocene  and  Pliocene  (?)  Subapennine  formation,  Etage 

2j,  north  Italy. 

FUSUS  BREDJB  Michelotti 

(Plate  VII,  figs.  1-3,  Plate  XVII,  fig.  4.) 
1814.  Murex  rostratus  Brocchi,  Conchiologia  Foss.  Subapen.,  p.  416,  tav.  8,  fig.  1. 
1847.  Pleurotoma  bredce  Michelotti,  Foss.  Mioc.  Italie,  p.  300,  pi.  17,  fig.  7.    Not 

Fusus  bred(P,  ibid.,  p.  398,  pi.  X,  fig.  8. 
1856.  Compare  F.  rostratus  Hornes,  Foss.  Moll.  Tert.  Beck.  Wicn,  p.  291,  p. 

32,  fig.  I,  and  F.  austriacus  Hoernes  and  Auinget.  Gast.  Oestreich  Ungarn., 

p.  251,  pi.  31,  fig.  3.    Not  F,  brcdce  Hornes,  Foss.  Moll.  Tert.  Beck.  Wicn,  p. 

284,  pi.  31,  fig.  I. 
1872.  Fusus  hred<E  Bellardi,  Moll.  Terr.  Tcrz.,  pt.  i,  p.  128,  pi.  IX,  fig.  i,  ib. 

This  species  represents  an  extreme  specialization  of  a  type  de- 
scended from  F,  rostratus.  The  specialization  lies  chiefly  in  an 
accentuation  of  features,  shown  in  progressive  individuals  of  F, 
rostratus,  but  never  very  strongly  developed.  F,  bred<B  is  a  progressive 
type  which  has  succeeded  in  carrying  on  the  line  of  development  begun 
by  a  certain  section  of  F,  rostratus,  but  generally  abandoned  when, 
with  old  age,  the  individual  reverted  to  the  more  primitive  and  senescent 
condition  of  round  whorls  with  swollen  ribs.  F,  bredcc  is  an  accelerated 
type  when  compared  with  F,  rostratus.  The  features  which  in  the 
latter  species  appeared  only  in  the  adult  are  in  the  fonner  assumed  and 
passed  through  quite  early  in  life. 

The  protoconch  is  of  the  normal  Fusus  type,  but  somewhat  de- 
pressed. It  comprises  one  and  a  half  volutions  and  ends  with  a  strong 
varix.  It  is  smooth  except  for  the  last  portion  of  the  last  whorl,  which 
is  marked  by  narrow  faint  vertical  riblets,  which  are  rather  widely 
separated  (pi.  XVII,  fig.  4). 

The  first  whorls  of  the  conch  are  rounded  and  bear  coarse  rounded 
vertical  ribs,  separated  by  less  than  their  width,  and  crossed  by  closely 
set  rounded  spirals.  The  two  central  spirals  quickly  become  strength- 
ened, thus  giving  the  whole  an  angular  character.  Intercalation  of 
spirals  begins  with  the  fourth  volution  of  the  conch. 

The  upper  one  of  the  two  central  spirals  becomes  stronger  than  the 
lower  one,  while  at  the  same  time  the  ribs  of  the  shoulder  diminish  in 
strength,  and  the  shoulder  itself  is  flattened.  The  upper  spiral  in  the 
adult  stage  becomes  a  spinous  carina,  the  spines  vertically  flattened  and 
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\cTy  strongly  marked.  In  this  stage  the  shoulder  in  the  typical  speci- 
mens is  flattened  and  the  spirals  on  it  are  numerous,  fine  and  closely 
crowded. 

H  Gerontism  is  marked  in  this  species,  as  in  the  precediuj^,  by  a  return 
of  the  whorl  to  the  rounded,  ronnd-ribhed,  primitive  condition  with 
the  outer  lip  drawn  into  a  strong  rounded  fold  and  the  inner  lip  separated 
from  the  columella* 

A  very  large  shell  apparently  closely  related  to  this  species  was 
figured  by  Homes  (pi.  32,  fig.  i )  as  a  variety  of  F,  rostratus.  In  this 
the  asperations  on  the  periphery  are  very  strongs  and  the  shoulder 
is  moderately  convex.  There  are  about  two  and  a  half  volutions  more 
than  in  fig,  3*  pi.  VII,  which  resembles  it,  The  specimen,  with  another, 
was  found  in  the  lower  Tegel  of  Baden  in  the  Vienna  Basin,  a  forma- 
tion  considered  of  Miocene  age,     Tliis  species  was  afterwards  separated 

^  by  Hoernes  and  Auinger  as  Fusus  austriaais, 

f  Localities:  Italy,  Castelarqiiato ;  Asti  in  Piemonte  (M.  C,  Z.  1452- 
1455,  27806);  Baldissera,  Grangia  (Bellardi). 

Horizon:  Pliocene  Subapennine  formation,  Etage  2j,  Also  re- 
corded from  Miocene  med.   (Bellardi). 


b 


FUSUS  SEMIRUGOSUS  BeHardi  and  Mididotti. 

(Plate  VI II  figs.  (^\2,) 

184a  Fusus  semirugosus  Bellardi  et  Michelotti,   Saggio  Onttografico,  p.    13, 

tav.  I,  fig.  13. 
1856.  Fusus  semirugosus  Hornes,  Foss.  Moll  Ten.  Beck.  Wien,  p,  294,  pi.  32. 

•         figs.  8-10  (with  bibliograpliy). 
This  is  an  advanced  species  of  the  rostratus  stock,  in  which  through 
loss  of  ribs  in  later  whorls,  a  phylogerontic  stage  of  development  has 
been  reached.      It  represents  the  terminal  member  of  a  lateral  branch 

■  from  F.  rostratus. 
The  protoconch  is  fusoid,  consisting  of  one  and  one  half  volutions 
ending  in  a  prominent  varix»  and  ornamented  in  the  last  half  volntinn 
by  fine  closely  set  vertical  riblets,  which  in  some  specimens  are  only 
seen   wnth   difficulty.      The  whorls  of  the  conch   are   ronnded   with 

■  rounded  vertical  ribs,  separated  by  concave  interspaces  of  about  equal 
width.     The  spirals,  which  appear  suddenly  after  the  end  of  the  proto- 
concIi«  arc  sharp,  subeqnally  distant  and  decrease  gently  in  thickness 
Ito^'ards   the  sutures.      The  interspaces   are   under   than    the    spirals. 
Ilntcrcalated  spirals  appear  in  the  fourth  volution  of  the  conch.      A 
|slight  angularity  with  a  faint  flattening  of  the  shoulder  appears  in  some 
>f  the  later  whorls,  there  being  some  variation  in  the  age  of  the  indi- 
iridual  when  these  appear.      A  faint  concavity  occurs  just  below  the 
atnre,  delimiting  a  subsutural  band,  whicli  becomes  quite  prominent  in 
be  later  whorls  and  indicates  the  presence  of  a  posterior  canal  through- 
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out  a  greater  part  of  the  life  of  the  individual.  The  ribs  become 
obsolete  on  the  fifth  or  sixth  whorl  of  the  conch,  after  which  the 
whorls  are  only  marked  by  faint  spirals.  On  the  ribless  whorls  the 
lines  of  growth  are  of  about  equal  strength  with  the  spirals,  thus  pro- 
ducing a  cancellated  appearance. 

Localities:  Sicily,  Palermo  (Coll.  Wag.  Free  Inst.  Sci.  4673)  ;  no 
loc.  (M.  C.  Z.  1226) ;  Torino  (Bell,  et  Mich.) ;  Voslau  and  Vienna 
Basin;  rare  (Homes);  Lapugmy  (Neugeboren). 

Horizon:  Lower  Tegel,  Miocene  of  Vienna  Basin  (Homes), 
Pliocene  of  Italy. 

Homes  figures  a  number  of  specimens  from  the  Vienna  basin  under 
this  name.  In  some  of  these  the  carina  persists  longer,  thus  recalling 
the  figure  of  F.  cincfus  given  by  Bellardi  and  Michelotti. 

FUSUS  CmCTUS  BelUrdi  and  Michelota 

1840.  Fusus  cinctus  Bellardi  and  Michelotti,  Saggio  Orittografico,  p.  12,  tav. 

I,  fig'  IS. 

This  is  apparently  a  closely  related  species  which  occupies  an  inter- 
mediate position  between  F.  rostratus  and  F.  semirugosus.  It  retains 
the  carina  or  keel  in  all  but  the  final  whorl.  The  relation  of  these  two 
species  to  F,  rostratus  was  pointed  out  by  the  authors. cited. 

Locality:  Asti.- 

H orison:  Pliocene. 

Recent  Species  of  the  Fusus  Rostratus  Series. 
FUSUS  FRAGOSUS  Reeve. 
(Plate  VII,  figs.  12,  13.) 
1848.  Fusus  fragosus  Reeve,  Iconica,  pi.  19.  fig.  71. 
Compare  Fusus  rostratus  Reeve,  Iconica,  pi.  14,  fig.  55. 
Compare  Fusus  rostratus  Tryon,  Man.  Conch.,  vol.  Ill,  p.  61. 

This  is  the  most  primitive  existinjo^  member  of  this  series.  It  is 
even  more  primitive  than  any  of  the  species  so  far  described  from  the 
Pliocene  beds,  though  it  is  to  be  presumed  that  this  species  existed  in 
Pliocene  times. 

The  protoconch  is  less  elevated  than  in  the  coins  series,  the  whorls 
being  somewhat  compressed.  The  early  portion  is  smooth,  the  later 
furnished  with  smooth  vertical  riblets.  The  total  length  of  the  proto- 
conch is  about  one  and  one  half  volutions.  The  whorls  of  the  conch 
are  round  in  all  stages,  furnished  with  rounded  ribs  which  in  the  earlier 
whorls  are  less  than  their  width  apart,  but  on  the  body  whorl  are 
separated  by  intersi)aces  nearly  twice  as  wide  as  the  ribs.  The  spirals 
are  strong  and  nearly  uniform  in  the  early  whorls;  the  central  one  in- 
creases in  strength  in  the  later  whorls,  but  never  becomes  strong  enough 
to  produce  an  angulation.  Intercalated  spirals  appear  in  the  fifth  or 
later  whorls  of  the  conch. 
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Locality:  Unknown  (M.  C.  Z.  922). 

Habitat:  Mediterranean,  20  to  100  fathoms  on  corals  and  rocks. 

In  fig.  II  of  plate  VII  a  specimen  from  Palermo  is  shown  which 
may  be  derived  from  this  species,  though  from  the  imperfection  of  the 
young  stages  it  is  not  possible  to  make  a  thoroughly  satisfactory 
identification.  In  general,  the  immature  whorls  agree  with  those  of 
F.  fragosus,  except  that  intercalated  spirals  occur  only  in  the  adult. 
The  last  whorl  is  without  ribs  except  just  behind  the  aperture  where 
they  may  recur.  The  spirals  are  strong  and  subequal.  The  canal 
is  rather  short.  If  this  veriety  really  belongs  to  the  present  series  it 
represents  the  semirugosus  type  among  the  existing  members. 

Locality:  Palermo  (M.  C.  Z.  926,  927). 

Reeve's  species  55  forms  a  connecting  link  between  F,  fragostis  and 
F.  rostratus. 

FUSUS  ROSTRATUS   (Olivi). 

(Plate  Vli,  figs.  15  and  16.) 

1792.  Murex  rostratus  Olivi,  Zoologia  Adriatica,  p.  152  (Ginanni  Adriaticap  t.  2, 

tav.  7,  fig.  56). 
1883.  Fusus  rostratus  Kobelt,  Europaische  Meeresconchilicn,  p.  52,  pi.  9,  figs.  6-ia 

The  original  description  is  as  follows : 

"M.  Stromdo  di  prima  specie  di  colore  biondetto  formato  ad  angoli, 
e  tutto  recoperto  di  firmissimi  cordoncini,  che  gli  girano  pel  traverso. 

"Abita  diversi  fondi,  e  predilige  gli  arenacei :  Frequente. 

"Si  trova  ancora  lo  Strombo  di  seconda  spezie  rigato,  e  papigliato, 
di  rostro  curvo  edi  colore  che  inclina  al  cameo  dello  stesso  Gina  Ginanna 
tav.  y,  fig.  57,  ed  um'altra  varieta  piu  ventricosa  a  coda  replicata,  e 
corta." 

Olivi  makes  the  type  of  this  species  the  specimen  figured  by  Ginanni 
in  his  Adriatica,  t.  2,  p.  8,  tav.  7,  fig.  56.  I  have  not  seen  this  publica- 
tion, the  date  of  which  is  1774,  but  from  the  description  cited  it  appears 
that  the  typical  form  is  that  with  the  carina  ted  or  angular  whorl,  as 
shown  in  figures  22  and  23  of  plate  VII.  This  is  the  common  .variety 
and  may  be  regarded  as  typical. 

Occasionally  the  central  carina  becomes  strong,  flat  and  projects 
beyond  the  others  on  the  body  whorl,  being  especially  prominent  where 
it  crosses  the  round  bulging  ribs.  The  strengthening  of  the  central 
spiral  occurs  at  varying  ages,  sometimes  in  accelerated  individuals  ap- 
pearing quite  early.  In  such  cases  the  body  whorl  often  has  an  angular 
aspect,  though  the  shoulder  remains  convex.  (No  recent  species  of 
this  series  with  flat  shoulder  has  been  found  among  the  collections 
examined,  nor,  so  far  as  I  can  find,  has  any  been  described.) 

In  such  accelerated  individuals  the  intercalated  spiral  appears  in  the 
fourth  or  even  the  third  whorl  of  the  conch.  In  some  specimens  the 
intercalation  becomes  multiple  on  the  body  whorl,  while  the  carination 
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becomes  pronounced  and  vertically  flattened  as  in  the  most  advanced 
Pliocene  species.  The  shoulder,  however,  never  loses  its  convexity 
as  it  does  in  the  fossil  species,  though  it  may  become  considerably  de- 
pressed (fig.  2i).  Occasionally  the  ribs  become  obsolescent  in  the  last 
portion  of  the  body  whorl.  The  more  accelerated  individuals  ap- 
proach F.  ccelatus  Reeve  (Iconica,  pi.  8,  fig^.  35  o-fr),  which  appears 
to  be  a  variety  of  this  series  in  which  the  spirals  and  ribs  are  both 
strongly  developed,  producing  a  striking  appearance. 

Locality:  Mediterranean  (M.  C.  Z.  923,  924,  925). 

Habitat:  20  to  100  fathoms  on  corals  and  rocks  (Tr>'on). 

In  the  collection  of  the  Academy  of  Natural  Sciences  in  Philadelphia 
are  a  number  of  specimens  labelled  Fusus  rostratus  var.  carinata.  The 
specimens  are  from  Greece  and  represent  the  most  accelerated  recent 
types  of  the  series  yet  seen. 

The  protoconch  is  of  the  normal  Fusus  type  with  numerous  crowded 
vertical  riblets  on  the  final  portion  and  ending  abruptly  with  a  varix. 

The  conch  begins  with  round  whorls  furnished  with  broad  round 
ribs  which  are  crossed  by  strong  revolving  lines  of  which  five  are  usually 
visible  above  the  suture,  the  fifth  being  often  covered  in  part  by  the 
succeeding  whorl.  In  the  third  volution,  the  central  spiral  devetops 
into  a  prominent  carina,  the  shoulder  at  the  same  time  becoming  flat- 
tened. The  ribs  also  become  more  widely  separated  until  they  are 
about  twice  their  width  apart  or  more.  They  also  become  obsolete 
on  the  upper  portion  of  the  shoulder.  Intercalation  begins  with  the 
appearance  of  the  angulation.  The  central  carina  attains  almost  the 
sharpness  of  that  of  the  milder  varieties  of  F.  brcdcc  as  shown  in  fig. 
I  of  pi.  VII.  The  flattened  shoulder  and  the  prominent  intercalations 
make  the  resemblance  in  some  cases  very  marked. 

It  is  a  remarkable  fact  that  the  Pliocene  varieties  appear  on  the 
whole  to  be  more  accelerated  than  the  recent  ones.  The  flattening  of 
the  shoulder  is  rare  in  the  recent  varieties,  nor  have  any  specimens 
been  seen  in  which  the  keel  is  as  strong  and  sharp  as  that  of  F.  brcdce. 
Furthermore,  gerontic  types  like  F,  scmint^(^osus  are  not  as  yet  known 
in  the  recent  fauna,  though  common  in  the  Tertiary.  If  it  is  proved 
to  be  a  fact  that  the  Tertiary  species  are  more  specialized  than  the 
modem  ones,  for  the  determination  of  which  large  collections  of 
recent  and  Tertiary  specimens  from  all  parts  of  the  Mediterranean 
region  are  required,  the  explanation  may  be  found  in  the  independent 
development  of  the  Tertiary  scries  in  a  circumscribed  provincial  area. 
The  highly  specialized  species  are,  so  far  as  I  am  aware,  recorded  only 
from  the  Piedmont  district,  and  the  suggestion  presents  itself  that  the 
separation  may  have  been  due  to  the  influence  of  the  forming  Apen- 
hain. 
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FUSUS  CQSLATUS  Reeve. 

(Plate  VII,  fig.  17.) 
1847.  Fusus  ccelatus  Reeve,  Iconica,  pi.  8,  sp.  35. 

A  specimen  in  the  collection  of  the  Philadelphia  Academy  of  Sci- 
ences probably  represents  this  species.  The  figured  specimen  from 
the  collection  of  the  Museum  of  Comparative  Zoology  also  approaches 
this  species. 

The  protoconch  is  fusoid,  somev^hat  depressed  and  consists  of  only 
about  one  and  a  third  volutions.  The  last  third  is  furnished  with 
riblets. 

The  conch  has  round  v^horls  throughout,  the  ribs  are  rounded,  at 
first  less  than  their  width  apart,  while  on  the  body  whorl  they  are 
nearly  twice  their  own  width  apart.  The  sutures  are  deep  and  the 
anterior  canal  is  slightly  flexed.  Intercalated  spirals  appear  on  the 
third  whorl.  The  lines  of  growth  form  corrugations  where  they  cross 
the  spirals. 

This  species  is  probably  to  be  regarded  as  a  lateral  branch  from 
the  rostratus  stock. 

The  relations  of  these  species  may  be  expressed  as  follows: 


F.  ccelatus. 


Recent. 


Var.  carinatus. 
-F.  rostratus. 
F.  fragosus. 


Tertiary. 


F.  bredce. 

I 
h.  rostratus. 


F,  semirugosus. 
F.  cinctus. 


Fusus  spJ 


10.    THE   FUSUS   AUSTRALIS    SERIES. 

This  is  a  series  of  thick-set  Fusi  which  appear  to  be  genetically 

related  to  F,  distans  and  F,  perplexus.     They  are  chiefly  confined  to 

the  Indo-Pacific  seas,  but  are  represented  on  the  American  coast  by 

F.  brasiliensis. 

FUSUS  AUSTRALIS  Quoy. 

1832.  Fusus  australis  Quoy,  Voyage  Astrolabe,  zool.,  vol.  2,  p.  495,  t.  24,  figs.  9-14. 
1847.  Fusus  crihriliratus  Reeve,  Iconica,  pi.  5,  sp.  20. 

The  protoconch  of  this  species  has  not  been  seen,  but  that  of  the 
closely  related  F,  brasiliensis  may  be  taken  as  typical  of  this  species  as 
well. 

The  conch  begins  with  rounded  whorls,  the  earliest  of  which  have 
not  been  seen.  The  whorls  are  furnished  with  rounded  ribs  and  the 
center  is  marked  by  two  spirals  which  are  more  prominent  than  the 
others,  because  somewhat  stronger,  as  well  as  somewhat  farther  apart. 
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A  little  later  the  upper  of  the  tui'O  spirals  becomes  stronger,  thus  pro- 
ducing a  unicarinate  aspect  The  ribs  are  at  first  strong  and  die 
spirals  sharp  and  prominent,  and  between  them,  in  die  fifth  or  sixth 
volution,  simple  rounded  secondary  spirals  appear  by  intercalatioiL 
The  whorls  gradually  beccme  bulging  in  the  center  and  the  ribs  obsolete 
toward  the  sutures,  but  prominent  in  the  middle.  The  simple  inter- 
calation continues  for  some  time,  after  which  from  one  to  three  addi- 
tional ones  appear  on  each  side  of  the  secondary  spiraL  The  ribs  gen- 
erally become  obsolete  on  the  last  whorl  of  the  adult,  and  a  not  very 
prominent  ked — ^the  stronger  central  spiral — remains.  In  some  cases 
the  ribs  are  lost  on  the  young  specimen,  showing  individual  acceleratioo. 

In  the  younger  specimens  the  spindle  and  anterior  canal  are  pro- 
portionally longer  than  the  spire,  while  in  mature  shells  they  are  pro- 
portionally shorter.  The  striking  feature  of  this  shell  is  the  vertically 
compressed  character  of  the  whorls  which  shortens  and  thickens  it, 
giving  it  an  appearance  similar  to  that  of  F.  distans. 

In  some  adult  specimens  the  prominence  of  the  keel  decreases,  until 
the  whorls  appear  round.  In  fact  I  am  convinced  that  in  a  sufficiendy 
large  collection  all  the  structural  variations  found  in  the  colus  series, 
will  be  represented.  Parallelism  appears  to  be  the  rule  in  the  develop- 
ment of  the  species  of  Fusits,  and  it  is  to  be  seen  in  nearly  every  genetic 
series  within  the  genus.  The  shells  of  the  present  species  are  covered 
with  an  olive  brown  periostracum. 

A  specimen  in  the  Philadelphia  Academy  of  Science  collection  has 
the  characters  and  outline  of  this  species  with  a  bicarinate  yoimg,  but 
it  has  its  spirals  noduled  in  a  striking  manner,  which  is  wholly  unlike 
that  of  normal  specimens  of  the  species. 

The  radula  of  this  species  is  much  like  that  of  F.  inconstance 
Lischke,  the  central  teeth  being  slightly  different. 

Localities:    South   Australia    (M.   C.   Z.  ,   Nat.   Mus.  91749, 

16635)  J  Indo-Pacific  (M.  C.  Z.  34,  Acad.  Sci.). 

FUSUS   BRASILIENSIS   sp.   nov. 

(Plate  IV,  figs.  I  to  4.)     (Type  fig.  2.) 

The  protoconch  of  this  species  is  somewhat  less  oblique  than  the 
normal,  appearing  slightly  more  depressed  from  above.  It  consists 
of  one  and  one  half  volutions,  the  last  portion  of  which  are  furnished 
with  vertical  riblets,  which  toward  the  end  become  strong.  The  whole 
aspect  of  the  protoconch  recalls  that  of  the  Italian  Tertiary  Fusi. 

The  conch  beg^ins  with  rounded  whorls,  which  at  first  are  less 
bulging  in  the  middle  than  those  of  the  preceding  species.  The  shell 
thus  appears  more  cylindrical  in  the  young.  There  are  two  strong 
central  spirals  visible,  giving  the  appearance  of  bicarination.  There 
are  really  three  of  these  strong  peripheral  spirals,  the  lower  one,  how- 
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ever,  being  covered  up  by  the  next  succeeding  whorl.  Above  these 
central  spirals  on  the  shoulder  are  three  other  spirals,  the  third  of 
which  is  next  to  the  upper  margin  of  the  whorL  The  ribs  are  faint, 
being  more  of  the  nature  of  undulations,  broadly  rounded  and  with 
narrow  concave  interspaces.  On  the  latter  part  of  the  third  volution 
an  additional  (fourth)  spiral  appears  between  the  upper  marginal  one 
and  the  one  just  below  it.  A  little  later  intercalated  spirals  appear 
between  the  three  central  primar)'  spirals. 

With  continued  flattening  of  the  shoulder  the  upper  of  the  two  ex- 
posed central  spirals  becomes  stronger,  and  projects  above  and  beyond 
the  others  as  a  strong  keel.  By  intercalation  and  separation  of  sec- 
ondar}^  from  primary  spirals,  the  appearance  of  highly  compound  inter- 
calation is  produced.  The  lines  of  growth  are  strongly  marked,  pro- 
ducing a  vertical  striation,  which  serrates  the  spirals.  The  ribs  fade 
away  toward  the  sutures,  beiiig  strongest  and  sharpest  on  the  angle. 
In  some  of  the  less  accelerated  specimens  the  whorls  remain  round 
longer,  the  angularity  scarcely  becoming  pronounced  until  the  ephebic 
stage  is  reached. 

Accelerated  individuals  show  a  loss  of  angulation  and  tubercles  in 
the  last  whorL  One  specimen  (M.  C.  Z.  947a,  PL  IV,  fig.  4)  has  been 
in  which  the  ribs  are  absent  from  the  last  two  whorls,  and  the 
igulation  absent  from  the  last  whorl.  This  represents  an  advanced 
colus  type  of  this  series  {t\  e,,  the  colus  variety  of  this  species).  It 
almost  approaches  the  loui:;icandus  type,  which  would  be  reached  as  soon" 
as  the  angular  ribbed  whorls  are  suppressed  or  replaced  by  roundeJ 
ribbed  whorls.  In  this,  as  in  all  the  other  series,  whether  they  be 
^nsidercd  series  of  species  (as  would  be  most  proper)  or  series  of 
irieties,  or  even  subvarieties,  the  same  order  of  variation  prevails  and 
the  same  types  of  mutations  (or  more  correctly  the  same  types  of 
species)  are  reproduced. 

The  color  of  the  American  specimens  of  this  species  is  white,  with 
orange  tipping  on  the  tubercles.  The  coloration  extends  in  a  weak 
^■itream  downward  and  upward  from  the  tubercle,  but  soon  dies  out. 
^H  A  variety  from  off  Cape  Frio  (M.  C.  Z.  961)  shows  a  development 
^bomparable  to  F*  longissimns.  It  represents  the  opposite  extreme  from 
that  shown  in  the  ion^iiicaudus  variety  of  this  series  (M.  C-  Z.  947a), 
^^nd  represents  a  progressive  rather  than  a  retrogressive  type.  It  agrees 
^■nrith  the  normal  fonn  in  the  protoconch  and  early  whorls,  but  the 
^Wtoulder  becomes  more  concave,  and  the  tubercles  become  vertically 
^^attened  and  strong.  The  spirals  become  faint  to  obsolete  on  the 
shoulder.  This  variety  has  quite  a  distinct  aspect,  but  it  is  clearly  a 
lification  of  the  normal  type. 
In  some  of  the  specimens  of  this  series  the  ribs  become  bulging  on 


^^aeen, 

^ranefu 


Bvar 
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the  last  whorls,  and  the  spirals  become  sharp.     This  variety  seems  to 
form  a  connecting  link  between  this  species  and  F.  marmoratus. 

Localities:  Brazil  (M.  C.  Z.  945  t>'pe;  945a,  947,  948,  Thayer  and 
Hassler  expeditions)  ;  Florida?  (M.  C.  Z.  946  Wurdemann  shells)  ;  off 
Cape  Frio,  Brazil  (M.  C.  Z.  961,  dredged  in  35  fathoms,  Hassler  Ex.) ; 
no  loc.  (M.  C.  Z.  949,  950,  950a)  ;  Suez?  (B.  S.  2506,  Chickering  coll.). 

FUSUS  MASMORATUS  PhilippL 

1847.  Fusus  marmoratus  Philippi,  Abbildungen,  Bd.  2,  p.  120,  pi.  24,  fig.  7. 
1847.  Fusus  marmoratus  Reent,  Iconica,  pi.  i,  fig.  i,  lb. 

The  protoconch  of  this  species  has  not  been  seen,  but  it  is  probably 
of  the  nature  of  that  of  F.  brasiliensis. 

The  conch  begins  with  round  whorls  which  are  separated  by 
moderately  deep  sutures.  They  are  shorter  than  wide.  The  ribs  are 
round,  close  set  and  reach  from  suture  to  suture.  The  interspaces 
are  concave  and  narrower  than  the  ribs.  In  the  next  stage  an  angula- 
tion appears,  and  with  it  intercalated  spirals.  The  primarj'  spirals  are 
narrow,  sharp  and  distinctly  subspinose  on  the  ribs.  With  the  ap- 
pearance of  the  angulation  the  ribs  become  obsolete  below  the  angle  as 
well  as  gradually  above  it.  Sometimes,  however,  they  persist  to  near 
the  end. 

In  a  specimen  from  the  Gulf  of  Suez  (M.  C.  Z.  942)  the  ribs  are 
strongly  developed  on  the  penultimate  whorK  but  become  obsolete  on 
the  body  and  shoulder  of  the  last  whorl.  They  remain  strong,  how- 
ever, on  the  periphery,  where  they  include  from  one  to  three  spirals, 
which  arc  thicker  and  stronger  than  the  others,  and  which  produce 
the  noded  projections  on  the  keel.  The  coloration  is  mainly  on  the 
ribs. 

This  specimen  represents  the  torciimns  t>pe  of  this  species  (series) 
never  passing  beyond  the  primitive  angular  stage.  It  is  the  most 
primitive  variety  of  the  species. 

In  another  specimen  (M.  C.  Z.  943)  the  peripheral  angulation  is 
formed  by  two  strong  spirals,  of  which  the  upper  one  is  the  stronger. 
The  anterior  canal  of  this  specimen  is  rather  shorter  than  that  of  most 
specimens. 

In  the  Red  .Sea  occurs  a  variety  (described  below)  which  shows 
some  marked  differences.  It  has  been  identified  with  F,  miilticarinatus 
Lam.  as  figured  by  Kiener,  but  with  this  identification  I  can  not  agree. 
It  may  be  wise  to  separate  this  as  a  distinct  species  from  F.  marmoratus, 
although  it  is  difficult  to  state  just  wherein  lies  the  difference.  The 
variation  is  not  one  due  to  acceleration  in  the  development  of  a  distinct 
series,  but  is  rather  a  variation  in  those  characters  which  will  produce 
a  new  genetic  series.  In  a  refined  classification  the  variation  is  to  be 
considered  as  generic  rather  than  specific.     Nevertheless,  although  this 
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shell  marks  the  beginning  of  a  new  series,  the  variation  has  not  as  yet 

become  pronounced  enough  to  enable  one  to  state  its  characteristics 

precisely. 

FUSUS  MARMORATUS  var.  /?. 

This  variety  differes  from  the  preceding  in  being  more  angulated  in 
the  young,  when  the  whorls  are  rather  strongly  bicarinate.  The 
shoulder  is  flat,  though  strong  spirals  detract  somewhat  from  the  flat 
apearance.  Intercalated  spirals  appear  on  the  fourth  or  fifth  whorl, 
and  later  become  compound.  In  the  adult  whorls  the  ribs  generally  be- 
come obsolete,  first  fading  toward  the  sutures  and  later  wholly  dis- 
appearing except  on  the  keel,  where  they  produce  the  nodules.  The 
spirals  are  sharp  and  somewhat  serrated  by  the  lines  of  growth. 

There  is  considerable  variation  due  to  the  earlier  or  later  sup- 
pression of  the  ribs.  Sometimes  the  angulation  of  the  early  whorls 
is  less  strongly  marked,  and  then  the  specimen  resembles  the  typical 
F.  marmoratus.  In  some  specimens  the  ribs  disappear  before  the  adult 
stage  is  reached,  and  in  the  majority  of  specimens  seen  the  last  portion 
of  the  last  whorl  is  keelless  as  well. 

From  the  material  so  far  seen  two  types  of  variation  may  be  dis- 
tinguished. The  toreumus  type  retains  the  ribs  towards  the  end,  where 
they  are  represented  by  the  nodules  on  the  keel,  while  the  coins  type 
has  the  last  whorls  ribless  and  without  tubercles  on  the  keel.  If  the 
present  variety  is  considered  as  a  species,  the  several  mutations,  which 
mark  distinct  stages  of  development,  must  be  considered  as  distinct 
varieties.  In  this,  as  in  all  the  previous  cases,  acceleration  is  responsible 
for  the  production  of  these  mutations,  and  it  will  thus  be  seen  that, 
although  the  actual  diflFerence  between  this  shell  and  the  normal  F. 
marmoratus  is  not  so  very  great,  being  perhaps  mainly  what  may  be 
called  a  provincial  mutation  (t.  c,  a  variety  developed  in  a  separate 
province,  cut  oflf  from  the  mother  form),  it  has  nevertheless  begun  to 
develop  an  independent  series. 

Judging  from  Kiener's  figure  the  type  of  F.  multicarinatus  has  a 
longer  canal,  and  has  only  simple  spirals.  It  is  also  less  spinose  in 
appearance  than  this  variety,  and  the  coloring  is  more  uniform. 

A  rather  striking  specimen  of  this  species  is  in  the  collection  of  the 
Boston  Society  of  Natural  History  (228).  The  early  whorls  are  round 
and  the  ribs  rather  narrower  than  in  the  preceding  specimens.  Angula- 
tion and  intercalated  spirals  appear  in  the  fourth  whorl.  The  ribs  are 
rather  widely  separated  for  this  species.  The  shell  is  somewhat 
corroded,  and  does  not  show  sharp  surface  characters  nor  coloration. 
Just  below  the  suture  on  the  shoulder  the  whorl  is  marked  by  a  de- 
pressed band,  which  in  the  last  whorl  becomes  a  slightly  depressed 
canal  or  canaliculated  interspiral  space,  containing  two  secondary  spirals. 
In  the  last  part  of  the  last  whorl  the  ribs  are  in  the  form  of  vertical 
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wrinkles,  which  are  aciculate  where  crossed  by  the  sjnrals.     The  inter- 
calated spirals  become  compound  in  the  adult. 

This  specimen  represents  a  gerontic  individual  of  this  species^  con- 
taining an  additional  whorl  above  what  is  usually  found  in  the  species. 

In  the  typical  F.  marmoratus  the  old  age  characteristics  consist  in 
a  loss  of  the  angulation,  a  wrinkling  of  the  shell,  a  loosening  of  the 
inner  lip  and  the  consequent  formation  of  a  pseudo-umbilicus. 

Fusus  australis  and  F.  marmoratus  are  closely  related,  but  I  do 
not  agree  with  Tryon  who  unites  them.  The  specimens  from  the  Red 
Sea  partake  of  the  character  of  both,  while  the  Brazilian  species  is 
closely  related  to  that  from  the  Red  Sea. 

The  young  of  F.  marmoratus  are  on  the  whole  more  rounded,  and 
perhaps  more  bulging  at  the  center,  with  a  slightly  deeper  impressed 
suture  and  less  flattening  of  the  shoulder.  The  coloration  of  F. 
australis  is  more  uniform,  and  not  so  marked  as  that  of  F.  marmoratus. 
The  canal  is  also  generally  longer  in  F.  australis. 

Localities:  Australia  (M.  C.  Z.  897)  ;  Gulf  of  Suez  (M.  C.  Z.  942)  ; 
no  loc.  (M.  C  Z.  943)  ;  Red  Sea  (M.  C.  Z.  898).  Var.,  Red  Sea 
(M.  C  Z.  899?,  944)  ;  East  Indies  (B.  S.  228). 

In  the  Haines  collection  of  the  American  Museum  of  Natural  His- 
tory are  a  number  of  specimens  which  appear  to  belong  to  this  variety. 
They  are  labelled  as  coming  from  Australia. 

The  protoconch  is  of  the  normal  form,  obliquely  elevated,  with  fine 
riblets  on  the  last  two-third  volution,  and  ending  in  a  varix.  The 
whorls  of  the  conch  succeeding  are  round,  with  regular  rounded  ribs. 
Of  these  there  are  four  or  ?i\t  in  the  best  specimens  seen,  or  fewer  in 
others.  They  are  bicarinate  at  the  periphery,  two  spirals  being 
stronger.  This  bicarination  persists  in  some  specimens,  while  in  others 
from  the  strengthening  of  one  of  the  spirals  a  simple  angulation  is 
produced.  The  ribs  become  obsolete  in  the  last  whorl,  but  the  spines 
are  prominent  on  the  angle.  Intercalation  has  become  highly  com- 
pound in  the  last  whorl,  and  the  lines  of  growth  are  also  prominent. 

The  spirals  of  the  body  whorl  along  the  line  of  the  suture  of  the 
succeeding  whorl  become  strong  so  as  to  produce  a  second  angulation, 
which,  though  not  very  prominent,  is  nevertheless  a  recognizable  fea- 
ture of  these  specimens.  An  accentuation  of  this  feature,  together  with 
an  accentuation  of  the  spines  and  a  corresponding  backward  pushing 
of  all  stages  (acceleration),  produces  F,  poligonoides. 

FUSUS  MACULIFERUS  Tapparone  Canefri. 

1830.  Fusus  coins  Deshayes,  Encyclop.  Mcth.,  pi.  424,  fig.  4, 

1875.  fusus  maculiferus  Tapparone  Canefri,  Muricidi  del.  Mar.  Rosso,  p.  626, 

This  specific  name  was  proposed  by  Tapparone  Canefri  for  the 
variety  of  F.  tiibcrcnlatus  figured  in  the  Encyclopedic  Methodique,  as 
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F,  colus.      It  has  a  second  angularity  at  the  base  of  the  body  whorL 
This  species  connects  F.  tuberculatus  with  the  Red  Sea  variety  of  F, 
marmoratus,  and  with  F.  poiyi;ionoides, 
H        A  number  of  specimens  in  the  Haynes  collection  of  the  American 
^  Museum  of   Natural    History    (7999)    labeled   as   coming   from   the 
Philippines,  appear  to  belong  to  this  species.      They  show  the  same 
angularity  at  the  base  of  the  body  whorl,  though  all  the  other  char- 
acters are  those  of  F,  tuberculatus.     This,  therefore,  may  be  consid- 
ered the  radicle  of  the  present  series. 
H        Locality:  Red  Sea  (Tapperone  Canefri)  ;  Philippines   (Am.  Mus. 

7999)* 

FUSPS  POLYGONOmES  Lamarck. 

■  l822»  Fusus  polygonoides  Lamarck,  An.  sans  vert.,  .T.  VII»  p.  129,  sp.  22. 
1847,  Fusus  polygonoides  Reeve,   Iconica,  sp.  36. 

Only  a  few  specimens  of  this  species  have  been  seen,  none  of  them 
H  showing  tlie  protoconch.  Some  doubt  may  be  entertained  as  to  the 
^  exact  generic  relations  of  this  species,  yet  in  the  absence  of  definite 
evidence  we  will  range  it  with  the  preceding  species  of  Fusus,  It 
appears  to  be  an  excentric  type  of  the  genus,  most  nearly  related  to 
the  angular  varieties  of  F.  marmoratus.  Both  varieties,  the  long  and 
tlie  short,  are  represented  in  the  specimens  seen,  corresponding  to  the 
figures  given  by  Reeve. 

The  early  whorls  are  round,  thick  and  close  together.  The  ribs 
are  round,  and  about  their  own  width  apart.  There  are  six  primary 
spirals  visible.  In  the  sixth  or  seventh  whorl  angulation  appears,  the 
central  spiral  becoming  prominent  and  the  ribs  fade  towards  both 
sutures.  On  the  last  whorl  the  ribs  have  practically  disappeared  from 
the  shoulder,  but  on  the  angle  they  form  strong,  sharp  and  prominent 
conical  tubercles.  A  second  row  of  tubercles  occurs  on  the  body  of 
the  whorl,  formed  by  the  fourth  spiral  below  the  shoulder  angle.  In 
all  but  the  body  whorl  this  second  row  of  tubercles  is  covered  by  the 
next  succeeding  whorl.  Intercalation  is  of  the  very  mild  kind,  occur- 
ing  only  on  the  last  wliorl  and  not  even  there  between  all  the  spirals* 
In  the  shorter  variety  intercalation  is  more  pronounced  and  occurs 
somewhat  earlier.  The  shoulder  of  this  variety  is  less  sloping  than 
that  of  tlie  longer  type. 

In  the  collection  of  the  Philadelphra  Academy  of  Sciences  are  a 
number  of  specimens  which  appear  to  be  bleached  varieties  of  this 
species,  with  the  shoulder  gently  convex  and  the  second  row  of  tubercles 
rather  subdued*  The  label  accompanying  this  lot  reads  as  follows: 
"Between  Cairo  and  Suez,  far  from  the  sea  are  immense  banks  of  these 
shells,  from  which  it  is  inferred  that  the  Red  Sea  formerly  extended 
there*'  (E.  R.Beadle). 

In  cJiaracter  these  are  intermediate  between  F,  marmoratus  var. 


I 
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|5  and  the  present  species.     Another  specimen,  probably  of  this  species, 
is  from  the  Arabian  coast. 

Localities:  East  Indies,  Red  Sea  (Phil.  Acad.  Sci.). 

FUSUS  LEPTORHYNCHUS  Tapparone  Canefri. 

1875.  Fusus  leptorhynchus  Tapparone  Canefri,  Muricidi  del.  Mar.  Rosso,  p.  627, 

pi.  19,  figs.  5,  50. 

This   species   has   the   characters   of   an    elongated    ro/u^-like  F. 
polygonoides,  with  which  Tapparone  Canefri  compares  it. 

Locality:  Red  Sea  (Tapparone  Canefri). 

The  relations  of  these  species  of  this  series  may  be  expressed  as 

follows : 

F.  leptorhynchus. 


E    F.  brasiliensis. — 


(2 


F,  polygonoides.' 


i 

-F.  marmoratus  var. 


F.  maculiferus. 
F.  tuberculatus. 


c 


F.  australis. 

F.  marmoratus.    -2 

I  c 

«n 

S 
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II.     SPECIES   OF   FUSUS   WHOSE   PRECISE   RELATIONS 

ARE    UNDETERMINED. 

FUSUS   SCHRAMMI   Crosse. 

1865.  Fusus  schrammi  Crosse,  Journ.  Conch.,  T.  13,  p.  31,  t.  i,  fig.  9. 
1881.  Fusus  schrammi  Kobelt,  Monograph  Fusus,  p.  172,  taf.  53,  fig.  4. 

A  good  description  of  this  species  was  given  by  Crosse,  and  to  this 
only  a  few  words  need  be  added  in  this  connection. 

The  shoulder  is  gently  concave,  the  shoulder  angle  sharp  and  fur- 
nished with  spines.  The  ribs  are  marked  on  the  earlier  whorls.  The 
peripheral  keel  is  made  of  two  close-set  spirals.  The  lines  of  growth 
pass  forward  near  the  suture. 

A  worn  specimen  bears  a  striking  resemblance  to  the  Miocene  F. 
spinifcr  Bellardi  of  the  Italian  Tertiary.  The  large  number  of  spirals 
on  our  species  easily  distinguish  it  even  when  worn. 

A  single  specimen  of  this  species  occurs  in  the  collection  of  the 
Philadelphia  Academy  of  Sciences. 

The  protoconch  appears  to  be  of  the  normal  Fusus  type,  but  there 
is  a  suspicion  of  an  indication  that  the  riblets  which  appear  on  the  last 
part  of  the  whorl  extend  farther  up  on  the  protoconch  than  is  normal. 
This  suggests  relation  to  F.  (Hcilprinia)  caloosacnsis.  The  form 
of  the  shell  indicates,  however,  a  nonnal  Fusus.  All  the  whorls  are 
round.     The  ribs  are  rounded  and  more  than  their  width  apart.     Inter- 
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calated  spirals  appear  early,  possibly  in  the  second  whorl.  The  lines 
of  growth  produce  strong  cancellations.  On  the  last  whorls  the  ribs 
have  disappeared,  and  the  spirals  have  become  compound  from  re- 
peated intercalation.  The  lines  of  growth  crossing  these  produce  a 
lattice  type  of  cancellation. 

Locality:  U.  S.  Fish  Com.  Sta.  2676,  407  fathoms  on  fine  sand  off 
Cape  Fear  N.  C.  45.8°  F.  temperature.     2  spec.  (Nat.  Mus.  87487). 

Habitat:  Guadaloupe,  W.  I.  (Crosse). 

FUSUS  HALISTREPTUS  Dall. 
1889.  Fusus  halistreptus  Dall,  Blake  Moll.,  vol.  2,  p.  168,  pi.  35,  fig.  7. 

This  species  was  well  described  by  Dall.  The  early  whorls  have  a 
distinct  bicarinate  aspect  from  the  strengthening  of  the  spiral  below 
the  central  one.  Intercalation  begins  in  the  earliest  whorls  preserved 
in  the  specimen.  In  the  later  whorls  the  shoulder  becomes  flattened 
and  the  ribs  become  subdued,  being  far  apart  and  narrow.  In  the 
early  ephebic  whorls  the  flattening  of  the  shoulder  is  arrested,  but  the 
central  spiral  continues  as  a  keel  which  is  sharply  noduled  by  the  faint 
ribs  which  persist  throughout.  The  primary  spiral  next  below  the 
central  one  repeats  the  characters  of  the  latter  in  a  milder  manner.  In 
the  final  whorls  the  shoulder  becomes  relatively  more  convex,  and  the 
intercalations  triplicate. 

Locality  and  Habitat:  U.  S.  Fish  Com.  Sta.  2655,  living  in  338 
fathoms.  Little  Bahama  Bank,  bottom  sandy.  Temp.  47.5°  F.  (Dall) 
(Nat.  Mus.  93333). 

FUSUS  COUEI  Petit. 

1853.  Fusus  couei  Petit,  Joum.  de  Conch.,  T.  4,  p.  249,  pi.  8,  fig.  i. 
1889.  Fusus  couei  Dall,  Blake  Moll.,  vol.  2,  p.  167. 

The  specimens  seen  of  this  shell  are  smaller  than  Petit's  specimen. 
The  shoulder  slopes  more  upward,  the  suture  is  less  impressed  and  the 
spirals  are  less  strong. 

The  protoconch  is  somewhat  depressed  and  not  so  typically  Fusoid 
as  in  the  species  of  Fusus  generally.  There  are  two  whorls,  the  sec- 
ond with  fine  narrow  riblets  which  pass  downward  about  a  third  the 
width  of  the  whorl,  then  forward,  forming  at  first  a  concavity  and  then 
becoming  gently  convex,  thus  describing  an  outline  like  a  reversed 
letter  S.  The  riblets  become  more  closely  crowded  and  broader  toward 
the  end  of  the  protoconch  and  no  strong  varix  appears.  The  proto- 
conch thus  appears  to  merge  into  the  conch.  The  ribs  of  the  early 
conch  are  broad,  low  and  rounded,  with  a  mere  linear  depression 
between  them.  They  extend  straight  from  suture  to  suture,  and 
are  very  regular.  They  are  crossed  by  narrow  elevated  spirals,  which 
are  increased  by  the  intercalation  of  secondary  ones  in  the  last  portion 
of  the  ribbed  spire.     The  ribs  disappear  at  the  beginning  of  the  fifth 
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volution  and  there  are  four  or  five  ribless  whorls  with  faint  raised  spiral 
lines  of  primary  and  secondary  type. 

The  very  slight  depression  of  the  suture  gives  this  shell  a  Pleur- 
o/ofwa-like  aspect.    The  end  of  the  canal  is  slightly  reflexed. 

The  figure  given  by  Petit  shows  only  primary  and  secondary 
spirals,  t.  e.,  a  single  intercalation  of  spirals  in  a  large  specimen  of  over 
eleven  whorls. 

Localities  and  Habitat:  G>ast  of  Gulf  of  Mexico  (obtained  by 
Captain  Coue  (Petit).  Between  Tampa  and  the  Dry  Tortugas  in  27 
fathoms  on  sand  (Nat.  Mus.  93654)  ;  Gulf  of  Mexico,  in  26  fathoms  on 
fine  white  sand  (Nat.  Mus.  83572). 

FUSUS   (?)   DILECTUS  A.  Adami. 
1855.  Fusus  dilectus  A.  Adams,  Zool.  Proc.,  221. 
1881.  Fusus  dilectus  A.  Adams,  Tryon.  Man.  Conch.,  vol.  Ill,  p.  68  and  227,  pL 

8S,  fig.  590. 

A  dead  specimen  in  the  collection  of  the  National  Museum  with 
barnacles  growing  on  its  outer  lip  has  been  identified  with  the  above 
species.  It  has  the  same  aspect  as  the  preceding,  but  differs  in  detail. 
It  is  somewhat  stouter  and  less  tapering.  The  protoconch  is  similar. 
The  first  whorl  of  the  conch  is  worn,  but  appears  not  unlike  that  of 
the  preceding  species.  The  second  third  and  fourth  whorls  have  three 
strong  sharp  spirals  in  the  center  of  the  whorl,  and  an  additional  one 
on  either  side  close  to  the  suture.  Intercalation  of  spirals  occurs  on 
both  sides  of  the  central  spirals,  and  soon  becomes  compound.  The 
ribs  disappear  in  the  later  whorls,  but  the  striae  continue.  The  shoulder 
is  more  concave  than  in  F,  couci  and  the  center  of  the  whorl  has  a  more 
angulated  appearance.  The  secondary  and  even  the  tertiary  spirals 
become  strong,  and  all  are  cancellated  by  the  strong  lines  of  growth, 
much  as  in  F,  halistreptus. 

This  species  may  represent  a  parallel  to  F,  couei  from  another  Fusus 
stock.      The  specific  identification  is  doubtful. 

Locality:  Moluccas  (Nat.  Mus.  19314). 

FUSUS  CERAMIDUS  DaU. 
1889.  Fusus  ceramidus  Dall,  Blake  Moll.,  vol.  2,  p.  171. 

This  is  not  a  typical  Fusus,  as  its  fomi  is  rather  short  with  a  short 
anterior  canal.  In  this  respect  it  comes  nearest  to  the  Mediterranean 
species  of  to-day. 

The  protoconch  is  typically  Fusoid,  the  apical  portion  obliquely 
elevated,  the  last  portion  with  fine  riblcts  and  ending  in  a  varix.  The 
first  two  whorls  of  the  conch  are  non-angular,  although  two  central 
strong  spirals  are  present.  Beyond  this  the  whorls  become  angulated. 
The  ribs  are  far  apart  and  sharply  angulated  by  two  spirals ;  the  third 
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is  covered  by  the  suture.  There  are  two  or  three  finer  spirals  on  the 
shoulder.  Intercalated  spirals  appear  between  these  on  the  third 
whorl.  In  the  next  whorl  the  ribs  become  mere  swollen  undulations 
and  the  angularity  is  lost,  while  the  shoulder  changes  from  a  flat  to  a 
convex  contour.  The  w^horls  then  become  round  and  regular  save  for 
the  imbricating  subsiitural  band  mentioned  by  DalL 

In  one  specimen  a  nodular  character  is  shown  on  the  center  of  the 
last  two  w^horls,  due  to  a  strengthening  of  the  two  central  spirals  on 
the  ribs  and  a  complete  obsolescense  between  them.  The  ribs  are 
from  two  to  three  times  their  width  apart. 

Locality  and  Habitat:  Blake  sta.  273,  103  fathoms,  Barbados  (Nat 
Mus.  87068) :  Blake  sta*  290,  73  fathoms,  Barbados  (Nat.  Mus.  87069). 

The  following  species  from  the  Blake  collections  must  be  referred 
to  other,  probably  new,  genera.  Pus  us  benthalis  Dall,  F.  amianttis 
Dall,  F.  (Cpynotus  Dall;  F,  alcimus  Dall  (and  variety)  and  F,  afn- 
phiurgus  Dall.  They  have  for  the  most  part  a  Falsifusus  type  of 
protoconch,  and  may  be  descended  from  that  genus. 

Species  Not  Seen. 

The  following  additional  recent  species,  probably  referable  to 
Fusus,  were  figured  by  Tryon  (Man.  Conch.,  vol.  Ill),  who  for  the 
most  part  refers  them  to  species  already  noticed : 

Plate  32^  fig.  96,  F.  brenchleyi  Baird  (^F.  nicobaricus  var.  Tryon). 

Plate  34,  fig.  112,  F.  loebbechii  Kobelt  (canal  rather  short  for  a 
true  Fusus). 

Plate  35,  fig.  124,  F.  hartivi^i  Shutdew  {=^F.  gradatus  Reeve 
(Tr>^on) ;  fig.  125^  F.  paeteH  Dunker  (^^F.  gradatus  Reeve,  Tryon)  ; 
fig.  126,  F.  sifftilis  Baird  (=^F.  undattis  Gmelin,  Tryon) ;  fig.  129,  F. 
/e'/^/or^V't*^/*"^  Tapparone  Canefri;  fig.  155,  F.  pfeiffen  Phil.  (Abbild. 

n.t.  3;fig.  I). 

The  following  additional  species  are  figured  in  Sowerby's  Thesaurus 
Mon.  Genus  FustiS. 

Plate  4,  fig.  25,  F.  sandznchensis  Sowerby,  apparently  allied  to  F. 
iareuma;  fig,  28,  F,  subquadrattts  Sowerby;  fig.  30.  F.  acuticostatus 
Sowerby  (F.  coelatus  Reeve,  Tryon). 

Plate  5,  fig.  35,  F.  nodicinctus  A.  Adams;  fig.  36,  F.  dilectus  A* 
Adams ;  fig.  37,  F.  spiralis  A.  Adams ;  fig.  38,  F.  pateli  Dunker ;  fig, 
43i  F,  tasmaniensis  Adams:  fig.  44,  F.  similis  Baird. 

Plate  7,  fig.  62,  F.  gracilifornns  Sowerby ;  fig.  66,  F.  articulatus. 

Plate  8,  fig.  77,  F.  percyanus  Sowerby;  fig.  78,  F.  assimxlis  A. 
Adams. 

Plate  13,  fig.  157,  F.  linngatus  Sowerby;  fig,  159,  F.  bianguhtus 
Dcshayes ;  fig.  164,  F.  rudicostatus  Sowerby ;  fig.  166,  F.  Itetus  Sowerby ; 
fig.  168,  F.  excavatus  Sowerby. 
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Additional   Species. 
Fusus  strigatus  Philippi,  Abbildungen,  vol.  3,  p.  116;  pi.  V.  (42), 

fig.  3. 

Fusus  pfeifferi  Philippi,  Abbildungen,  vol.  II,  p.  117,  pi.  Ill,  fig.  i. 

Fusus  nigricostatus  E.  A.  Smith,  Moll,  from  Japan,  p.  202,  pi.  20, 
fig-  33-  Canal  rather  too  short  and  flexed  for  a  typical  Fusus.  Re- 
calls Aptyxis  syracusanus, 

Fusus  niponicus  E.  A.  Smith,  ibid.,  p.  203,  pi.  20,  fig.  3.  Appears 
to  be  related  to  the  rostratus  series,  if  a  true  Fusus. 

F.  coreanicus  E.  A.  Smith,  ibid.,  p.  204,  pi.  20,  fig.  35.  Probably 
not  a  true  Fusus,  may  be  related  to  the  preceding. 

Fusus  pulchellus  Philippi,  Kobelt,  Iconographie,  p.  55,  pi.  8,  figs. 
20  to  25.  Appears  to  be  related  to  F.  rostratus.  Canal  too  short  and 
flexed  for  a  typical  Fusus. 

The  following  additional  species  are  figured  by  Reeve  (Iconica, 
Fusus)  :  Species  17,  F.  aureus  Reeve,  allied  to  F.  crehriliratus ;  species 
20,  F.  ustulatus  Reeve;  species  24,  F.  torrulosus  Lam.,  allied  to  F. 
distans;  species  52,  F.  lanceola  (Martini)  probably  belongs  to  the  coins 
series;  species  54,  F.  clausicaudatus  Hinds  Voy.  Sulphur,  pi.  i,  figs. 
10,  11;  species  58,  F.  rufus  Reeve;  species  65,  F.  gradatus  Reeve; 
species  69,  F.  gracilimus  Reeve,  probably  a  member  of  the  colus  series; 
species  75,  F.  acus  Adams  and  Reeve,  a  small  form,  probably  of  the 
colus  series;  species  88,  F.  muricatus  Montagu,  probably  a  member  of 
the  F.  rostratus  series. 

Fossil  Species  Not  Seen. 
FUSUS    (?)    UNICARINATUS   Desh. 

1824.  Fusus  unicarittatus  Desh.,  Coq.  Foss.  Env.  Paris,  t.  2,  p.  515,  pi.  72,  figs. 

II,   12. 
1866.  Fusus  unicarinatus  Desh.,  Anim.  sans  vert.,  t.  3.  p.  252. 
Not  Fusus  unicarinatus  Beyrich,  Zeitschrift  der  Deutsch.  Geol.  Gesellsch.,  1856, 

p.  80,  pi.  7,  fig.  6. 
1889.  Fusus  unicarinatus  Cossmann,  Cat.  Coq.  Foss.,  p.  177. 

I  have  not  seen  this  species,  which  occurs  in  the  Sables  inferieurs 
of  the  Paris  Basin.  I  am  inclined  to  class  it  with  Falsifusus?  scrratus 
(Deshayes)  though  I  am  not  unmindful  of  the  possibility  that  it  may 
prove  a  true  Fusus.  This,  however,  I  doubt  very  much,  for,  occurring 
in  the  lower  Eocene,  it  has  already  advanced  beyond  the  Fusi  of  the 
middle  Eocene  (F.  aciculatus  of  the  Galcaire  gross.)  in  development. 
The  middle  Eocene  species  are  very  primitive,  while  this  lower  Eocene 
species  takes  rank  in  development  with  Miocene  and  later  species 
of  true  Fusus  (F.  rostratus  and  F.  brcdcc).  The  relationship  must 
be  established  by  the  study  of  the  protoconch,  which  I  believe  will 
show  its  relationship  to  Falsifusus  rather  than  to  Fusus. 
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Localities:  Retheuil,  Soissons,  Cuise-Lamotte,  Cuise  St.  Gobain, 
Paris  Basin. 

H orison:  Sables  inferieurs.     Lower  Eocene. 

FUSUS  MULTISPIRATUS  v.  Koenen. 

1856.  Fusus  unicarinatus  Beyrich,  Zeitschrift  d.   Deutsch.   Gcol.  Gesellsch.,  p. 

80,  pi.  VII,  fig.  6. 
1889.  Fusus  multispiratus  v.  Koenen,  Nord-deutsch.  Unter  Oligocan,  Lief,  i,  p. 

174,  pl.  14,  fig.  56. 

Von  Koenen  describes  the  protoconch  of  this  species  as  consisting 
of  one  and  a  half  smooth  swollen  and  strongly  arched  volutions,  the 
apex  "abweichend  gewunden  und  eingewickelt."  In  the  absence  of 
illustrations  it  is  somewhat  difficult  to  understand  the  exact  meaning 
of  these  words  but  they  suggest  the  typical  Fusus  protoconch.  The 
smooth  portion  is  succeeded  by  a  half  volution  which  is  ribbed  with 
eight  fine  riblets.  The  protoconch  is  sai4  to  be  similar  to,  though 
smaller  than,  that  of  the  French  specimens  (F.  unicarinatus f)  from 
Cuise. 

The  sculpture  of  the  conch  appears  abruptly,  consisting  of  four 
strong  spirals,  the  third  of  which  (from  above)  is  the  strongest.  The 
earliest  whorls  are  round,  and  the  ribs  extend  from  suture  to  suture. 
The  whorls  later  on  become  angular,  the  shoulder  flattened,  and  the 
ribs  obsolescent  at  the  sutures.  The  central  spiral  forms  a  carina, 
which  is  strongly  noded  where  crossed  by  the  ribs. 

Localities:  Biere;  Unseburg;  Lattorf;  Lethen;  North  Germany. 

Horizon:  Lower  Oligocene  (von  Koenen). 

This  appears  to  be  a  true  Fusus,  representing  the  toreumus  type  of 
the  modem  series  among  the  earlier  Tertiary. 

FUSUS   ERECTUS  von.  Koenen. 

1889.  Fusus  erectus  v.  Koenen,  Norddeutsch  Unteroligocan,  Lief.  I,  p.  176,  pl.  14, 
figs.  7a,  b;  Sa,  b,  c. 

This  small  species  appears  to  be  a  true  Fusus  judging  from  the 
description.  The  protoconch  is  described  as  smooth  and  "  blasig  auf- 
getrieben"  of  one  volution  and  a  half,  followed  by  a  quarter  volution 
with  four  smooth  riblets.  The  ornamentation  of  the  conch  appears 
abruptly,  with  three  spirals  on  the  rounded  whorl,  the  central  spiral 
being  the  strongest.  Additional  spirals  appear  a  little  later,  and  inter- 
calation occurs  in  the  adult.  Ribs  strong  and  far  apart  in  the  adult; 
interspaces  two  to  three  times  their  width.  The  whorls  remain  round 
to  the  end. 

Von  Koenen  compares  this  species  with  a  variety  of  F,  aciculatus 
from  Mouchy. 

Localities:  Lattorf ;  Calbe ;  Atzendorf ;  Unseburg ;  North  Germany 
(von  Koenen). 

Horizon:  Lx)wer  Oligocene. 
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If  this  species  is  not  the  young  of  some  more  highly  developed  typt^ 
it  probably  represents  a  scarcely  modified  successor  of  the  Eocene  F. 
aciculatus  (probably  the  British  variety)  ;  and  it  may  in  turn  have  be- 
come the  ancestor  of  the  American  progenitor  (  ?)  of  F.  turriculus  and 
F.  eucosmius,  t.  e.,  F.  hennickeni  of  the  Upper  Oligocene  (  ?)  of  the 
West  Indies. 

The  other  "Fusi"  from  the  Oligocene  of  North  Germany  belong 
to  other  genera. 

FUSUS   INCONSTAKS   Michelin. 
1831.  Fustis  inconstans  Micheun,  Mag.  de  Conchyliologie,  p.  33,  fig.  33. 

This  is  a  Fusoid  shell  with  the  earliest  whorls  plicated,  but  the  last 
three  smooth.  The  inner  border  of  the  lip  is  Urate,  and  the  canal 
slightly  flexed.     A  rather  strong  posterior  canal  is  indicated. 

Horizon  and  Localitv:  *'  Falunieres  de  Salles  pres  Bordeaux 
(Michelin). 

FUSUS   PREVOSTI   Partsch. 

1856.  Fusus  prevosti  Partsch,  Hoemes,  Foss.  Moll.  Tert.  Beck.  Wicn,  I,  p.  285, 
pi.  31,  fig.  9. 

This  species,  found  at  Baden,  Voslau  Steinabnmn  and  other 
localities  in  the  Vienna  Basin,  may  be  a  ture  Fusus,  but  its  relations 
are  not  readily  determinable  from  an  inspection  of  the  figure  and  from 
the  description.  Homes  compares  it  with  F.  longissimus,  to  which 
his  figure  has  some  resemblance.  R.  Hoemes  and  Auinger  (Gast 
Oestreich  Ungam,  p.  253,  pi.  31,  fig.  i)  state  that  the  figure  and  de- 
scription are  incorrect  and  give  figures  of  a  form  with  much  shorter 
anterior  canal.  This  makes  this  shell  less  like  a  true  Fusus,  and  more 
like  a  Fasciolaria,  to  which  genus  it  may  belong. 

B.    SPECIES    OF    FUSOID    SHELLS    GENERALLY 
REFERRED    TO    FUSUS. 

12.     THE   GENUS   APTYXIS  Troshel. 

(1868.  Troschel,  Das  Gcbiss  der  Schnecken,  vol.  2,  p.  64.) 
This  genus  was  founded  for  the  reception  of  Fusus  syracusanus  L. 
It  was  supposed  to  differ  from  the  true  Fusi  in  the  Fasciolarioid 
character  of  the  dentition.  Typical  species  of  Fusus,  however,  such 
as  F.  inconstans  and  F.  australis,  have  a  very  similar  dentition.  Never- 
theless F.  syracusanus  differs  sufficiently  from  typical  species  of 
Fusus,  to  demand  a  separate  generic  designation.  The  most  impor- 
tant points  of  distinction  are  the  short,  slightly  sinuous  anterior  canal, 
and  the  long  stout  spire.  The  protoconch  and  early  stages  appear 
to  be  like  those  of  Fusus, 
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APTYXIS  PRDVENCALIS  (Risso). 

1824,  Fusus  provencalis  Risso,  Hist.  Nat.  L*Europ«  Mer.,  T,  4,  p-  207,  pL  g^ 
fig.  131- 

1825.  fusus  provencialis  de  Blainville,  Fauna  Fran<;aise,  Moll,  p.  87.  pi  4D, 
fig.  1* 
No  specimens  of  this  species  have  been  seen,  but  the  illustrations 

given  by  Risso  and  de  Blainville  show  clearly  the  characteristics  of 
this  species.  It  appears  to  be  a  primitive  Fusoid  with  simple  ribs  and 
spirals,  tlie  latter  only  in  primary  series.  No  angulation  or  keel  ap* 
pears*  and  the  ribs  continue  to  the  lip.  The  canal  is  short  and  shghtly 
flexed,  corresponding  to  that  oi  A,  syracusanus,  to  which  this  species 
probably  has  ancestral  relations.  This  relation  was  pointed  out  by 
de  Blainville. 

Accepting  this  relationship^  the  suggestion  presents  itself  that  this 
species  is  the  connecting  link  between  A.  syracusanus  and  primitive 
members  of  the  F.  rostratus  series  of  the  same  fauna.    This  relation  may 

»be  tentatively  maintained  until  more  material  can  be  studied. 
Locality:  Provence,  Mediterranean  coast  of  France. 
'  APTYXIS   SYRACUSANUS  (Linnaeus). 

17^*  Murex  syracusanus  Likn-kus,  Syst  Nat,  cd-  J  2,  t,  i,  pt.  2,  p.  12. 
1847.  Fusus  syracusanus  Ree\'E,  Iconica,  pi  j,  sp,  10. 
1868L  Latyrus    (Apiyxts)    syracusanus   Troschel,   Gebiss    der    Schnecken,    vol 

2,  p,  64. 
1883*  Fusus  syracusanus  Kobelt,  Europaische  Meeresconchilieti,  3,  p.  50.  pL  9^ 

H      figs.  3-5- 

The  protoconch  of  diis  species  is  not  preser\^ed  in  sufficient  per- 
fection in  the  specimens  examined  to  allow  accurate  detemiination.  It 
appears  to  be  typically  Fusoid. 

The  conch  begins  with  rounded  whorls  which  suggest  Fusus 
provencalis.  The  ribs  of  the  early  stages  are  broad  and  relatively 
close  together,  being  less  than  their  width  apart.  Tliey  are  not  very 
strongly  marked  by  the  spirals  which  are  best  developed  in  the  inter- 
spaces. These  interspaces  arc  deeply  colored.  Intercalated  spirals 
usually  appear  with  the  angulation,  which  in  the  less  accelerated  indi- 
viduals begins  late.  It  is  brought  about  by  the  increase  in  thickness 
of  the  two  central  spirals  which  at  first  are  similar.  Later,  however, 
the  upper  one  increases  in  strength,  and  tlie  shoulder  becomes  slightly 
flattened.  The  ribs  at  the  same  time  become  fainter  except  at  the 
center,  where  they  form  nodulations  at  the  angle. 

The  angulation  increases  through  flattening  of  the  shoulder,  and 
through  a  corresponding  flattening  of  the  sides  of  the  whorl,  thus 
producing  a  rigid  angulation.  The  ribs  continue  across  shoulder  and 
body  of  the  whorl. 

The  most  advanced  specimens  are  characterized,  in  addition,  by 
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revolving  color  bands,  which  cross  the  shoulder  but  leave  practically 
the  whole  of  the  exposed  part  of  the  body  free.  This  is  as  broad  as 
the  flat  part  of  the  body.  Just  above  the  suture  the  body  recedes  and 
is  colored  by  several  brown  revolving  bands.  The  ribs  arc  most 
strongly  developed  on  the  white  band. 

In  slightly  more  advanced  specimens  the  same  coloration  occurs, 
but  the  nodulations  on  the  shoulder  angles  become  very  prominent  and 
the  ribs  weaker  on  the  shoulder.  Intercalation  is  twice  compound. 
One  specimen  (M.  C.  Z.  931)  shows  a  rerounding  of  the  shoulders  in 
the  last  two  whorls,  the  shoulder  on  all  the  whorls  being  less  flat.  At 
the  beginning  of  the  ultimate  whorls  the  ribs  have  disappeared,  and 
the  shell  is  smooth  for  about  half  an  inch  in  length.  This  is  ap- 
parently a  pathologic  condition.  After  this  the  normal  conditions 
appear  again,  but  with  a  convex  shoulder  which  merges  with  the  body 
more  and  more,  so  as  to  produce  a  uniform  curvature.  The  angula- 
tion remains  only  as  a  carina.  The  revolving  color  bands  do  not 
occur  in  this  specimen,  but  in  their  place  vertical  color  bands  mark 
the  ribs  slightly  in  front  of  the  center  from  the  beginning  of  the  angu- 
lation to  the  end  of  the  shell. 

In  another  specimen  (M.  C.  Z.  929)  old  age  characters  are  shown, 
the  ribs  and  shoulders  having  disappeared  together  with  the  color 
bands.     The  whorls  at  the  same  time  become  round  and  colorless. 

Localities:  Mediterranean  (M.  C.  Z.  928,  930,  931,  932)  (B.  S.  229, 
6083,  6084,  231)  ;  Tuscany  (M.  C.  Z.  929) ;  Morocco  (M.  C.  Z.  933). 

13.  EOCENE  SPECIES  GENERALLY  REFERRED  TO 

FUSUS. 

In  the  Eocene  of  the  Gulf  States  of  North  America  occur  several 
species  of  Fusoid  shells  which  have  all  the  aspect  of  a  true  Fusus,  but 
differ  from  that  genus  in  the  strikingly  distinct  protoconch.  This  is 
closely  similar  to  that  of  many  species  generally  referred  to  Pleurotoma, 
These  shells  are  genetically  related  to  Lcinfusus,  and  species  like 
"Fhshs"  hcllns  of  the  same  geological  horizon  which  have  similar 
protoconchs.  Of  these  groups  they  represent  the  elongated  types. 
Their  genetic  relation  to  certain  species  of  the  heterogeneous  group 
l^lcurotoma  is  suggested  by  the  close  similarity  of  protoconch  and  early 
whorls.  For  such  shells  with  Fusus  form  and  Pleurotoma  protoconch 
the  name  Falsifusus  is  proposed. 

FALSIFUSUS  gen.  nov. 

Shells  fusiform,  with  a  long  and  slender  spire,  and  a  canal  of  about 
the  same  length.  Protoconch  merging  into  the  whorls  of  the  conch, 
no  sharp  line  of  demarkation  being  apparent.      The  first  two  whorls 
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the  protoconch  are  generally  smooth,  the  apical  one  minute,  gradually 

creasing  in  size.      The  three  to  four  whorls  wliich  constitute  the 

ical   series   form  a   rather   narrow   cone.      Third   whorl   with   fine 

>sely  crowded,  more  or  less  oblique  riblets,  which  in  part  are  gently 

Jncave  forward.     These,  after  the  completion  of  the  third,  or  some- 

es  an  additional  whorl,  quickly  merge  into  tlie  normal  whorls  of 

conch.      A  basa!  carina  usually  marks  the  ribbed  whorls  of  the 

q>ical  series,  this  carina  appearing  just  above  the  suture.     Wliorls  of 

|ie  conch  as  in  Fusus, 

Type:  Ftisus  nteyeri  Aldrich  (=F.  oiionis  Aldrich). 

FALSIPUSUS   MEYERI    (Aldrich). 
(Plate  XVII,  fig.  9j 
J6.  Fusus  meyeri  Aldrich,  Bit  11  I  GeoL  Sll^\^  Alabama,  p.  21,  pi  3,  fig.  12. 
p6.  Fusus  meyeri  van  Harris,  Bull.  Am.  Pal,  vol.  I,  p.  201,  pL  18,  fig.  12  (sec 

%  5). 

5P7,  Fusus  ottoms  Aldrich,  Bull.  Am.  Pal.^  vol.  II,  p.  172. 
^  Fusus  ottonis  Hakris,  Bull  Am,  Pal,  vol  III,  p.  42,  pi  5,  fig.  5  (sec  fig.  4). 

(Since  the  present  species  is  not  a  Fusus  and  Dunker's  Fusus  meyeri 
the  original  name  may  be  retained  aiid  Fusus 
\ionis  becomes  a  synonym  for  Falsifusus  meyeri.) 
The  protoconch  of  this  species  is  at  first  minute, 
It  gradually  and  uniformly  increases  in  size,  the 

■ni  being  pyramidal.      The  first  two  whorls  are 

looth  :  the  succeeding  ones  ornamented  with  strong 

irply  marked  distant  sublunate  riblets,  which  are 
mcave  forward  and  at  the  same  time  gently  slope 
^vard.      Just  above  the  suture  is  a  well-marked 

sa!  carina.     The  fourth  whorl  is  somewhat  more 

ilging  than  the  preceding.     No  sharp  hne  of  de- 

irkation  occurs  between  this  whorl  and  that  bear- 
tg  the  normal  ornamentation  of  the  conch.  The 
wrals  appear  abruptly,  and  with  their  appearance 
whorls  become  angular.  Above  the  central 
,rinated  spiral  on  the  flattened  shoulder  occur 
iree  fainter  subequal  and  subequidistant  ones.  A 
»urtli  appears  next  to  the  suture,  on  the  sixth  whorl 
tom  that  on  which  the  spirals  first  appearedi  or  the 

til  from  the  apex.  This  spiral  remains  small 
id  close  to  the  suture.      Below  the  central  carina » 

0  spirals  of  the  body  of  tlie  shell  are  shown.    The 

:ond  of  these  is  just  above  the  suture  of  the  sue* 

fding  w^horl,  and  is  often  somewhat  strengthened,  suggesting  the 
>uble  carination  characteristic  of  many  species  of  Let*ifusus,  A 
Iher    wide   space    separates    this    spiral    from    those    below,    which 
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meyeri  Lignitic 
type.  (After  Har» 
ris.) 
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are  somewhat  finer,  and  are  to  be  considered  as  belonging  to  the 
spindle.  The  ribs  throughout  are  rounded,  and  usually  distant 
more  than  their  width.  In  the  later  whorls  they  become  obsolete 
towards  both  sutures.  Harris  figures  a  specimen  (Bull.  Am  Pal., 
I,  pi.  i8,  fig.  12)  from  near  Oakhill,  Alabama,  of  the  variety 
designated  by  him  as  the  "  Matthews'  Landing-Oak  Hill  type." 
in  which  the  third  spiral  below  the  carina  is  strength- 
ened, this  spiral  being  just  below  the  edge  of  the  suc- 
ceeding whorls.  Intercalation  occurs  between  the 
primary  spirals  of  the  spindle  (fig.  5). 

The  variety  here  described  characterizes  the  lowest 
Eocene  or  Midway  stage  of  the  Gulf  States.  It  dif- 
fers in  some  respects  from  the  type  of  the  species  as 
figured  and  described  by  Aldrich,  and  later  refigured 
by  Harris  (fig.  4).  The  chief  differences  are,  accord- 
ing to  Harris;  the  greater  number  of  costae  on  some 
of  the  whorls  in  the  Midway  variety  where  they  num- 
ber as  high  as  eighteen,  while  in  the  Lignitic  variety 
seven  or  eight  is  the  usual  number;  and  the  absence  of  the  second 
incipient  carination  at  the  suture  in  the  Lignitic  variety,  this  being  a 
marked  feature  in  the  Midway  variety  from  Matthews'  Landing. 

Localities:   Alabama  Woods  Bluff,  Matthews  Landing,  Oak  Hill, 
Dale  Branch. 

Horizon:  Lower  Eocene,  Midwayan  and  Chickasawan  groups. 


Fig.  S.  Falsi- 
fusus  meyeri, 
Midway  variety. 


FALSIFUSUS  LTTDOVICUNXIS    (Johnson). 

(Plate  XVIII,  fig.  I.) 
1899.  Fusus  ludoiAcianus  Johnson,  Proc.  Phil.  Acad.,  p.  72,  pi. 

The  protoconch  of  this  species  agrees  in  essential 
characters  with  that  of  F.  meyeri.  The  first  two 
whorls  are  smooth  and  gradually  increase  in  size.  The 
next  whorl  is  marked  by  oblique  narrow  smooth  rib- 
lets  essentially  as  in  F.  meyeri.  This  is  followed  by 
the  normally  round-ribbed  and  spirally  marked  whorls, 
which  with  but  slight  modification  continue  to  the  adult 
stage.  The  shoulder  is  slightly  flattened,  but  there  is 
no  pronounced  angulation  or  carination  of  the  whorl. 
It  is,  however,  more  bulging  in  the  center  than  is  nor- 
mal in  rounded-whorled  species  of  Fusoid  shells. 

Locality:  Louisiana,  St.  Maurice  Winn  Parish 
(Johnson)  ;  Phil.  Acad.  —  (U.  S.  Nat.  Mus.  147226). 

Horizon:  Eocene,  Lower  Claiborne. 


4,  fig.  5. 


Fig.  6.  Falsi- 
fusus  ludovici' 
anus.  (After 
Johnson.) 
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FALSIFUSUS  (?)  HOUSTONEKSIS  C Johnson). 
1899,  Fusus  houstonensis  Johnson,  Proc.  r'hrl.  Acad.  Sci,,  p.  y2,  pL  i,  fig.  4, 
H        The  apex  of  the  only  specimen  of  this  species  known  is  imperfect, 
and  hence  the  precise  generic  position  is  not  known.      It  may  be  a 
true  Falsi  fusus,  though  judging  from  the  similarity  of  the  shell  in 
the  characters  of  the  whorls  to  *' Fusus"  apicalis  Johnson,  it  is  not  un- 
likely that  these  two  species  may  be  geiierically  related  to  each  other, 
^ while  they  may  prove  sufficiently  distinct  from  Faisifusus  to  demand 
Ha  sq>aratc  generic  designation. 

The  whorls  of  the  adult  shell  are  uniformly  rounded,  with  round 
and  strong  ribs  whidi  reach  from  suture  to  suture,  and 
are  separated  by  strong  interspaces.  The  spirals  are 
simple  except  in  tlie  last  whorl,  where  intercalations 
^appear  between  the  three  primary  spirals.  No  carina- 
y  tion  occurs,  the  whorls  being  throughout  round.  John- 
son, however,  states  that  the  whorls  are  somewhat 
I  angular  near  the  apex. 
If  this  species  proves  to  be  congeneric  with  F, 
ffteycri  we  have  a  case  of  a  species  less  specialized  ap- 
pearing in  time  after  a  more  highly  specialized  one. 
For  in  F,  (f)  houstonensis  the  primitive  feature  of 
round  whorls  and  round  continuous  ribs,  with  spirals 
mostly  simple  still  persist,  while  in  F\  mcyeri  that  stage 
is  long  past,  although  it  appears  earlier  5n  the  Eocene 
than  does  F.f  houstonensis.  If,  on  the  other  hand,  this 
species  and  "Fusus**  apicalis  are  congeneric  as  appears  to  be  the  case, 
then  we  can  explain  the  apparent  anomaly  on  the  supposition  that  these 
two  species  represent  a  lateral  branch  from  Faisifusus,  m  which  the 
apical  whorls  are  more  accelerated,  and  the  conch  more  retarded  than 
I  in  F,  meycri. 

Locality:  Alabama  BlufF»  Trinity  River,  Houston  County,  Texas. 
Horizon:  Lower  Claiborne. 

FALSIFUSUS    (?)    APICALIS    (Johnson). 
(Plate  XVI 11,  fig.  2.) 
Fusus  apicalis  Johnson,  Proc.  Phil.  Acad.  Nat.  Sci*,  p.  7if  pl*  I»  fig.  3* 
This  species  is  referred  to  Faisifusus  with  considerable  reserva- 
tion.     Its  apical  whorls  are  so  much  further  advanced  than  those  of 
Faisifusus  meyeri  and  similar  species  that  a  generic  separation  seems 
ver>'  desirable.     Nevertheless  it  may  be  best  to  regard  this  species  and 
the  preceding  one  with  it,  if  it  prove  of  the  same  type,  as  a  highly 
accelerated  lateral  branch  from  F,  meyeri 

Apical  whorls  accelerated.  The  first  smooth,  the  succeeding  three 
with  fine  obbque  and  slightly  concave,  smooth  and  closely  crowded 
riblets,  which  at  the  end  of  the  fourth  volution  quickly  give  way  to  the 


Frc.  7.  Falsi' 
fusus  ( /)  hous^ 
ton  ens  is.  (After 
Johnson.) 
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coarse  rounded  ribs  cancellated  by  simple  spirals  which 
characterize  all  the  succeeding  stages.  These  ribs  are 
separated  by  interspaces  which  are  not  infrequently 
twice  the  width  of  the  ribs.  The  spirals  are  simple, 
but  between  the  ribs  and  on  the  spindle  they  arc 
nodulose.  The  aperture  is  somewhat  contracted,  and 
the  interior  of  the  whorl  is  Urate.  The  spindle  is 
relatively  shorter  than  in  typical  Falsifusus,  thus  giving 
the  shell  something  of  a  La/inw-like  appearance. 

-.     o    T7  f  '  The  protoconch  of  this  species  resembles  somewhat 

Fig.  8.    Falsi-       ,  .„  .a^.T,^  i-^*.  •  «« 

fususf  apicalis.     ^"^^  ^^  Fyropsts  perula  Aldnch  from  the  Midway  beds 
(After  John-      of  Matthews'  landing. 

son.)  Locality:  Alabama  BluflE,  Trinity  River,  Houston 

County,  Texas  (Johnson,  Phil.  Acad.  6878). 
Horizon:  Eocene,  Lx)wer  Claiborne. 

FALSIFUSUS   (?)   SERSATUS   (Peshayes). 

(Plate  I,  figs.  9,  10,  14.) 

1824.  Fusus  serratus  Deshayes,  Coq.  Foss.  Env.  Paris,  t  2,  p.  515,  pi.  75,  figs. 

12,  13. 
1866.  Fusus  serratus  Deshayes,  Anim.  sans  vert.,  p.  253. 
1889.  Fusus  serratus  Cossmann,  Cat.  Coq.  Foss.,  p.  178. 

The  protoconch  of  this  species  consists  of  several  volutions  and 
merges  into  the  conch  without  any  definite  line  of  demarkation.  There 
are  in  all  nearly  two  smooth  volutions,  the  first  being  swollen  but  de- 
pressed, with  the  apex  buried  in  the  succeeding  whorl.  It  gradually 
increases  in  size,  this  increase  continuing  into  the  second  whorl.  On 
the  lower  part  of  the  second  whorl,  above  the  suture,  a  sharp  strongly- 
marked  revolving  line  or  spiral  occurs,  which  lies  just  above  the 
suture.  After  a  volution  or  more  it  disappears.  On  the  third  whorl 
faint  costx  or  riblets  occur  above  this  line.  These  are  smooth  and 
not  cancellated  by  revolving  spirals.  They  are  slightly  concave  for- 
ward, at  the  same  time  they  slope  obliquely  forward  from  the  upper  to 
the  lower  suture.  Towards  the  end  of  the  third  volution  these  ribs  or 
costae  become  stronger  and  more  vertical,  and  finally  they  become  can- 
cellated by  revolving  spirals.     The  whorls  up  to  this  point  are  rounded. 

It  is  very  difficult  to  state  in  this  case  where  the  protoconch  stops 
and  the  conch  begins.  In  a  few  specimens  a  faint  growth  line  appears 
after  the  first  volution  or  volution  and  a  fourth.  This  may  mark  the 
end  of  the  protoconch,  which  in  that  case  is  smooth  and  without 
ornamentations.  If  this  is  the  case  the  nepionic  stage  of  the  shell  is 
characterized  at  first  by  a  smooth  half  whorl  or  more,  followed  by  a 
portion  of  a  whorl  with  simple  ribs,  and  later  by  the  normal  round- 
ribbed  whorls  with  well-developed  spirals.  It  seems  best  on  the 
whole  to  regard  this  unusual  type  of  ornamentation  as  belonging  to  the 
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protoconch  stage,  which  may  then  be  considered  as  highly  accelerated 
as  that  of  Fusus, 

As  the  shell  grows  older  the  shoulder  above  the  central  spiral 
gradually  becomes  flattened,  the  angulation  grows  more  pronounced, 
and  finally  flattened  spines  take  the  place  of  the  simple  carina.  The 
ribs  at  the  same  time  gradually  become  obsolete  below  the  shoulder 
angle,  and  later  on  upon  the  shoulder  as  well.  Slight  undulations, 
however,  mark  the  places  where  the  ribs  would  cross  the  carina,  and 
on  these  the  flattened  spines  are  prominent.  The  shoulder  is  marked 
by  three  strong  spirals  with  interspaces  decreasing  in  width  towards 
the  suture.  Sometimes  two  additional  finer  spirals  crowded  close  to 
the  suture  and  near  together  occur  on  the  adult  shell.  Only  two 
spirals  of  the  body  of  the  whorl  are  visible  above  the  suture,  and  in 
some  cases  the  lower  of  these  is  covered  up  by  the  edge  of  the  suc- 
ceeding whorl,  leaving  only  one  visible.  This  latter  with  the  central 
spiral  developed  into  a  carina,  and  with  the  first  spiral  above  the  carina 
constitutes  the  three  primary  spirals. 

In  the  final  portion  of  the  last  whorl  of  a  large  and  probably 
gerontic  individual  of  this  species  (pi.  I,  fig.  9)  the  spines  of  the 
angle  become  fused  into  a  strong  carinal  ridge.  The  lines  of  growth 
at  the  same  time  become  lamellose,  and  the  aperture  is  slightly  con- 
tracted. 

Throughout  the  majority  of  the  later  whorls,  t.  e.,  in  both  neanic 
and  ephebic  stages,  the  shoulder  suddenly  turns  up  below  the  sutUre, 
forming  a  narrow  subsutural  band  and  marking  the  early  development 
of  a  posterior  canal  in  the  aperture.  This  feature,  which  does  not 
generally  occur  in  the  Eocene  Fusi,  is  an  additional  indication  that  this 
species  in  its  own  genus  is  further  developed  than  are  the  Eocene  Fusi. 

The  lines  of  growth  of  F.  (f)  serratus  on  leaving  the  suture  are 
at  first  straight  for  the  width  of  the  subsutural  band,  then  curve  quite 
abruptly  backward,  and,  after  crossing  the  shoulder  angle,  curve  again 
gently  forward. 

This  species  strikingly  recalls  Ftisus  bredce  Michelotti  of  the 
Italian  Pliocene.  It  was  apparently  not  until  that  later  period  in  the 
Tertiary  that  true  Fusus  reached  that  stage  of  development  which  the 
present  species  had  reached  in  the  Eocene. 

Localities:  Fames  (M.  C.  Z.  1398,  27739);  Epemay  (M.  C.  Z. 
1397)  Paris  (M.  C  Z.  1399,  1405). 

Horizon:  Eocene,  Galcaire  Grossier. 

The  protoconch  of  this  species  differs  to  some  extent  from  that  of 
F.  meyeri.  The  first  whorl  is  like  that  of  a  true  Fusus  in  some  respects, 
while  the  second  partakes  of  the  nature  of  that  of  F.  meyeri.  It  is 
most  probable  that  the  present  species  has  originated  entirely  inde- 
pendently of  the  American  Fusoid  shells,  probably  from  some  Pleuro- 
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tonioid  ancestor.     If  this  is  true,   this  species  can  not  be   referred 
to  Falsifusus,  but  must  be  placed  in  a  new  genus. 

FULGUROFUSUS  gen.  nov. 

This  is  another  of  the  pseudo-forms  of  Fusus,  in 
which  the  outline  and  general  characters  are  those  of 
Fusus  while  the  protoconch  and  early  whorls  are  dis- 
tinct. The  protoconch  is  obliquely  erect  as  in  Fulgur 
and  in  Levifusus  (?)  harrisi  Grabau  from  the  lower 
Claiborne  of  Texas.  (See  Plate  XVII,  figs.  5,  6.)  It 
does  not  end  in  a  ribbed  portion  as  in  Fusus,  but  after 
barely  one  volution  an  angulation  appears  near  the 
middle  and  with  it  a  basal  carina.  This  type  of  proto- 
Fig.  9.    Ful'     conch  is  identical  with  that  of  Pleurotoma  dimitiata 

gurofusus  quer-     firocchi  and  F.  coquandi  Bellardi,  both  of  which  are 

colhs.  ^  (After      ^^^^^  ^j^^  j^^jj^^  Pliocene. 

Genotype:  Fusus  quercollis  Harris. 


Harris.) 


FULGUROFUSUS   QUERCOLLIS    (Harria). 

(Plate  XVII,  fig.  6.) 
1896.  Fusus  quercollis  Harris,  Bull.  Am.  Pal.,  vol.  I,  p.  200,  pL  18,  fig.  9  (see 

fig.  9). 

This  species  is  well  described  by  Harris  and  it  is  only  necessary  to 
add  the  following  note  to  his  description. 

The  protoconch  is  Fulguroid,  consisting  of  one  whorl  which  is 
smooth,  obliquely  erect  and  with  a  prominent  apex. 

The  conch  is  not  distinctly  separated  from  the  protoconch,  and  is 
very  early  marked  by  an  angulation  and  a  basal  carina;  i.  e.,  a  strong 
spiral  which  appears  just  above  the  suture.  The  angulation  is  pro- 
duced by  two  spirals  which  are  crossed  by  vertically  oblique  semilunar 
riblets.  The  peripheral  spirals  are  close  together  and  at  first  equal, 
but  later  the  upper  one  becomes  more  prominent  and  develops  finally 
into  the  strong  noduled  keel  so  characteristic  of  the  species.  The 
lower  spiral  becomes  fainter,  and  two  others  appear  below  it.  None 
occur  on  the  shoulder. 

Locality:  Graveyard  Hill,  Wilcox  County,  Alabama  (Acad.  Sci. 
9019)  ;  Matthews'  Landing,  Alabama  (Acad.  Sci.  8524). 

Horizon:  Lower  Eocene. 

FULGUROFUSUS   RUGATUS    (Aldrich). 

1886.  fusus  rugatus  Aldrich,  Bull.  I  Geol.  Surv.  Alabama,  p.  22,  pi.  5,  fig.  9. 
1896.  Fusus  rugatus  Harris,  Proc.  Acad.  Nat.  Sci.  Phil.,  p.  478,  pi.  22,  fig.  8. 
1899.  Fusus  rugatus  Harris,  Bull.  Am.  Pal.,  vol.  3,  p.  43,  pi.  5,  fig.  6  (see  fig.  10). 

This  species  has  precisely  the  same  type  of  protoconch  as  the  pre- 
ceding, but  with  the  beginning  of  the  conch  only  one  spiral  appears. 
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Fig,  10.  Ful- 
gurofusus  ru' 
gat  us.  (Aid- 
rich.) 


which  is  crossed  by  vertical  ribs  much  after  the  manner  of  a  young 
Fulgur.  The  ribs  produce  nodules  where  they  cross  the  angulations. 
The  adult  whorls  show  a  remarkable  sinuosity  or  notch 
on  the  periphery,  where  this  is  marked  with  strong 
spirals.  This  notch  is  something  over  a  fourth  of  an 
inch  in  depth,  but  becomes  filled  up  later  on  and  dis- 

Eppcars  as  a  notch  from  the  margin.     When  the  spine 
»  developed  at  its  maximum  tlie  notch  extends  out- 
w^ard  from  the  aperture,  but  later  on  as  the  shell  is 
btiilt  forward  the  notch  comes  to  project  backwards  in 
the  margin  of  the  shell.    This  type  of  spine  is  precisely 
that  found  in  adult  Ftilgur,  such  as  h\  cariaim,  and  this 
together  with  the  fulguroid  protnconch  of  the  present 
.species  suggests  tliat  we  have  in  fttlgurofusus  cither  the 
Eocene  ancestor  of  fulgur  and  Sycotyl^us  or  a  closely 
delated  lateral  branch  from  diat  ancestor, 
^L      The  Fusoid  fonn  of  tlie  species  of  Fulgurafusus  is 
Hkttfly  a  case  of  parallelism  and  is  due  to  a  great  ob- 
uqujty  of  whorls  and  a  loose  coiling.    It  is  approached 
^n  certain  species  of  fulgur.     From  this  same  stock  was  undoubtedly 
pterived   the  Letifiisus  series   through    such   connecting   form   as  L. 
(f)  harrisi  from  the  Texas  Eocene. 

Localities:  Graveyard  Hiil,  Wilcox  County,  Alabama   (Acad.  Sci. 
9018)  ;  Gregg's  Landing,  Alabama  (Acad,  Sci.  6869). 

»       Horizon:  Eocene. 
14.     THE    GENUS    HEILPRINIA- 
HEILPRINIA  gen,  mov. 
This  generic  name  is  proposed  for  a  number  of  recent  and  late 
Tertiary  Fusoid  shells  from  the  Antillean  region  and  Florida.     Tliey 
differ  from  Fusus  in  the  ver>^  remarkable,  strongly  accelerated  proto- 
conch,    which   is   throughout   its   greater   portion   crossed   by    riblets. 
«See   detailed   description   under    //.    caloosiu:nsis,)     The   shells   are 
usually  close  coiled  with  short  spire  and  bulging  whorls.     The  canal 
is  long  and  the  cokimella  usually  furnished  with  numerous  short  plica- 

rns  in  the  adult. 
Genotype:  fusus  cahosa^nsis  Hetlprin. 
HEILPRINIA    CALOOSAENSIS    (Heilprin). 
(Plate  XVIII,  fig.  5;  Plate  VIII,  %.  21.) 
1BS7*  Fusm  caloosahtsis  Hwlprin,  Trans.  Wagn.  Free  Inst,,  vol  I,  p.  68,  pL  I, 

fig.  I. 
ilBgo,  fusus  caloosaJrnsis  Dall,  Tcrt.  Moll.  Fla,.  pt.  i,  p.  127. 
ftS92.  fusus  calovsacnsis  Dall,  ibid.»  pt.  11*  p.  234,  pL  14,  fig.  3  (see  fig.  11). 

The  protoconch  in  the  specimens  seen  has  a  small  radier  pointed 
idg  and  is  smooth  for  about  a  third  of  a  volution.     There  is,  however, 
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a  slight  hollow  in  the  upper  whorl  of  some  specimens,  as  if  a  partial 
volution  had  been  broken  away.  The  smooth  whorls  are  followed 
by  whorls  with  narrow  sharp  riblets,  which  are  close  together  on  the 
upper  part  of  the  whorl,  but  separate  towards  the  center  until  they  are 
from  two  to  four  times  their  width  apart,  and  then  approach  eadi 
other  again  towards  the  .umbilical  side  of  the  whorl,  their  lower  ends 
being  hidden  by  the  succeeding  whorl.  This  type  of  riblets  con- 
tinues for  about  a  third  or  a  half  volution,  after  which  the  riblets  be- 
come concave  forward,  on  the  upper  part  of  the  volution  and  convex 
forward  on  the  lower  portion.  The  outline  is  something  like  a  reversed 
letter  S.  The  general  slope  of  the  riblets  is  downward  and  forward. 
After  the  completion  of  the  first  ribbed  volution  the  riblets  become 
more  crowded,  but  the  interspaces  are  of  irregular  width.  Fine  spiral 
lines  make  their  appearance  between  the  ribs,  where 
they  are  hardly  visible  even  with  a  magnifier. 
After  the  completion  of  over  one  and  a  half  ribbed 
volutions  of  the  protoconch  the  riblets  merge  into 
the  ribs  of  the  conch,  there  being  no  definite  varix. 
Towards  the  end  the  ribs  are  vertical  and  subequally 
spaced.  There  appears  to  be  a  very  fine  barely 
visible  spiral  sculpture  on  the  ribbed  portion  of  the 
protoconch,  traces  of  which  have  been  seen  through- 
out. 

The  conch  begins  with  whorls  which  almost 
from  the  outset  show  an  angularity.  This  is  due 
to  the  strengthening  of  the  three  central  spirals, 
the  middle  one  being  strongest,  while  the  lower  one 
is  covered  by  the  edge  of  the  succeeding  whorl.  The 
shoulder  is  flat  and  even  gently  concave,  and  has  one 
spiral  near  the  center  and  another  just  below  the 
suture.  The  passage  appears  to  be  direct  from  protoconch  to  angu- 
lated  whorl. 

Not  until  the  beginning  of  the  fourth  volution  or  sometimes  much 
later  is  there  any  intercalation  of  spirals,  and  then  only  on  the  shoulder 
next  to  the  suture  band.  Later,  another  spiral  appears  between  this 
last  one  and  the  suture  band.  Intercalation  also  occurs  between  the 
lower  of  the  three  primary  spirals  and  the  spiral  next  below,  but  it 
is  rarely  observed  on  other  parts  of  the  shell.  Very  faint  revolving 
lines  may,  however,  be  seen  between  most  of  the  spirals. 

The  inner  lip  is  not  commonly  developed  to  any  extent  except  in 
adult  individuals.  On  it  is  shown  the  influence  of  the  spirals,  pro- 
ducing pseudo-plicati(Mis.  There  are  also  short  horizontal  plications 
which  make  a  considerable  angle  with  the  former. 

The  general  characters  of  the  species  have  been  so  well  described 
by  Dall  that  they  need  not  be  given  here.      A  remarkable  specimen 


Fig.  II.  Heil- 
pHnia  caloosa'en- 
sis.     (After  Dall.) 
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of  this  species  occurs  in  the  collection  of  the  U.  S.  National  Museum 
(cat.  97494  pars.)*  The  spire  of  this  specimen  is  neady  turbinate,  the 
sutures  being  hardly  impressed.  A  strong  vertical  ribbon-like  border 
marks  lite  upper  portion  of  the  later  whorls,  and  gives  tlie  shoulder  a 
^very  concave  aspect.  The  whole  appearance  of  the  shell  is  like  that  of 
^mc  turbinate  Pleurotomoids. 

Localities:  Caloosahatcliie  River,  Florida  (Nat.  Mus,  97494)  ;  Shell 
"reek,  Florida  (Nat.  Mus.  113220);  Waccamaw  River  (Wagn,  Free 
1st.)  ;  Florida  (M.  C  Z.  27799). 
Horizon:  Pliocene. 

HEILPRINIA   CALOOSAENSIS    var.    CAROLINENSIS    <Dall). 

85>2L  fusus  caloosacnsis  var  carolinensis  Dall,  Tert.  MolL  Fla.,  pt.  2,  p.  234, 

pi  14,  fig.  4a  (sec  fig.  12). 
1889.  fusus  caioosaensis  var.  carolinensis  Daix,  Blake  Moll,  pi  29,  fig.  4. 

The  type  specimen  of  this  variety  shows  an  additional  very  minute 
half  whorl  or  more  on  tlie  protoconch,  so  that  altogther  there  occurs 
a  complete  volution  without  riblets,  but  this  portion  of  the  protoconch 
is  very  small  This  is  followed  by  one  and  one 
half  volutions,  which  is  ribbed  as  described  for 
the  protoconch  of  //.  caloosacnsis.  The  young 
condi  appears  bicarinate  because  the  lower  of  the 
three  spirals  on  each  whorl  is  progressively 
covered  by  the  succeeding  whorl  The  later 
whorls  become  more  bulging  and  a  strong  sec- 
mdary  spiral  appears  between  the  middle  and 
wer  of  the  primary  ones,  the  latter  being  barely 
visible  above  the  suture.  In  some  specimens  the 
shoulder  is  less  depressed,  sloping  flatly  upward 
to  tlie  lower  of  the  three  spirals  of  the  preceding 
whorl,  resembling  in  this  respect  more  the  normal 
lonn.  Intercalated  spirals  in  these  specimens  do 
not  appear  until  the  final  whorl 

This  variety  is  stouter  than  the  normal  form 
if  the  species,  and  shows  a  slight  advance  uptin 
in  that  the  ribs  become  obsolete  much  earlier, 
ects  this  species  with  //.  cqualis. 

Localihes:   Tilly's    Lake,    South    Canjlina    (Nat.    Mus.    112349); 
accamaw,  S.  C.  (Nat.  Mus.  11455)  '  Cape  Fear  (Nat,  Mus.  8695). 
Horizon:  Pliocene,  Waccamaw  beds. 

HEILPRINIA    EQUALIS    (Emmona). 
fusus  eQUiilis  Emmons,  Oeol.  Rep.  North  Carolina,  p.  250,  fig.  Hi* 
Neptunca  cqualis  Conrad,  Proc,  Acad.  Nat*  Sci,  PhiL,  p.  560. 
fusus  equaiis  Dall,  Tert.  Moll  Fla.,  pt.  I,  p.  126. 
fusus  equaiis  Dall,  ibid,,  pt,  2,  p,  234,  pi.  14,  fig,  3b. 


K 


Fig.  12,  Heilprinta 
caioosaensis  var.  caro- 
linensis. (AflcrDall) 

It  apparently  con- 
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The  protoconch  and  young  conch  of  this  species  and  of  H. 
caloosacnsis  are  almost  absolutely  identical.  The  early  whorls  arc 
slightly  less  concave  than  in  some  specimens  of  H.  caloosaensis  but 
more  concave  than  in  others.  On  the  fourth  whorl  the  ribs  disappear 
and  the  spirals  become  fainter,  the  whorls  at  the  same  time  changing 
from  a  subangular  to  a  rounded  contour.  The  fifth  volution  of  this 
species  is  rounded  while  the  same  in  H,  caloosaensis  is  still  angular  with 
strong  spirals.  Intercalated  spirals  appear  in  the  third  volution,  and 
in  the  sixth  and  later  volutions  they  have  reached  a  uniform  size  with 
the  primary  ones  and  no  new  ones  appear. 

A  very  old  specimen  of  this  species  has  the  spire  somewhat 
elongated  and  the  spirals  are  sharp,  with  very  fine  intercalated  ones 
on  the  last  whorl.  The  lirae  of  the  inner  lip  and  the  posterior  canal 
are  of  the  t>'pe  which  occurs  in  H.  caloosaensis,  the  outline  of  the 
aperture  being,  however,  more  oval.  The  aperture  of  H.  caloosaensis 
is  strongly  contracted  just  below  the  body  whorl. 

For  further  description  see  reference  given  above. 

Localities:  Duplin  County  North  Carolina  (Nat.  Mus.  112381); 
Magnolia,  Duplin  County,  North  Carolina  (Nat.  Mus.  1 14549,  1 14550, 
also  at  Wag.  Free  Inst.)  ;  Natural  Well,  Duplm  County,  North 
Carolina  (Nat.  Mus.  114548). 

Horizon:  Miocene  (?)  (If  H.  caloosaensis  is  Pliocene,  then  H. 
equalis  is  probably  not  Miocene,  and  should  normally  occur  with  if  not 
later  than  H,  caloosaensis.  The  Pliocene  age  of  this  latter  species  is 
accepted  by  all  authorities.) 

HEILPRINLA   EXILIS    (Conrad). 

1832.  Fusus  exilis  Conrad,  Foss.  shells  Tert.  Form.  N.  Am.,  p.  17,  pi.  3,  fig.  2. 

This  is  another  modification  of  the  type  of  the  genus.  The  proto- 
conch has  not  been  observed,  but  it  is  most  probably  of  the  same  type 
as  that  of  H.  caloosaensis.  The  shoulder  in  the  earliest  whorl  observed 
is  concave,  with  three  strong  spirals  at  the  angle.  The  lower  of  these 
spirals  is  barely  visible  above  the  suture,  the  succeeding  whorl  covering 
its  lower  half.  The  first  spiral  on  the  shoulder  next  above  the  peripheral 
spirals  is  strong  and  sharp.  The  next  one  is  weaker.  This  prominence 
of  the  first  of  the  shoulder  spirals  gives  the  whorl  a  roimded  appear^ 
ance.  This  feature  becomes  more  accentuated  as  the  shell  grows  older- 
Ribs  continue  through  five  whorls,  then  quickly  disappear  and  only 
strong,  subequal  and  sharp  spirals  remain,  between  which  are  single 
finer  ones.  The  primary  spirals  are  about  equal  on  the  shell,  there 
being  seven  and  later  eight  of  these  between  the  sutures  with  inter- 
calated secondary  spirals  between  all.  The  outline  of  the  aperture 
is  more  oval  still  than  that  of  H,  equalis.  This  latter  species  is  inter- 
mediate between  H.  exilis  and  H.  caloosaensis.     In  H.  exilis  the  aper- 
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ture  and  general  form  approach  closely  Fusus  closter  from  the  West 
Indies,  except  that  the  species  is  somewhat  less  stout.  There  is  some 
variation,  however,  in  the  proportional  length  and  slendemess  of  the 
spire  in  H.  exilis. 

The  young  of  this  species  agrees  well  with  H.  caloosacnsis,  while 
the  later  whorls  are  more  advanced  than  any  in  that  species.  (Advance 
is  not  used  here  in  the  sense  of  progression,  for  the  change  is  in  reality 
a  degeneration.  There  is,  however,  an  advance  along  the  path  followed 
by  these  species  in  their  development,  both  ontogenetic  and  phylo- 
genetic.) 

Locality:  Alum  Bluif,  upper  beds  Florida  (Nat.  Mus.  97493). 

Horizon:  Miocene  (Transition  Oligocene  to  Miocene,  Dall). 

HEILPRINIA  TIMESSA    (Dall). 

1889.  Fusus  timessus  Dall,  Blake  Moll.,  vol.  2,  p.  166. 

1890.  Fusus  timessus  Dall,  Tert.  Faun.  Florida,  pt.  i,  pi.  7,  fig.  6. 

This  shell  in  its  spire  agrees  most  closely  with  H.  exilis  from  Alum 
Bluff  (upper  bed),  Florida.  It  has,  however,  the  contracted  aperture 
in  the  adult,  which  marks  the  stout  variety  of  H.  caloosacnsis,  but  this 
is  much  less  marked  in  the  young.  The  protoconch  is  of  the  same 
type.  It  is  solid,  as  shown  by  broken  specimens.  The  bicarinate 
aspect  of  the  early  whorls  is  strongly  marked  from  the  beginning, 
owing  to  a  covering  up  of  the  third  spiral.  The  whorls  have  a  some- 
what more  rounded  aspect,  as  in  the  later  stages  of  H.  exilis.  The 
ribs  are  strong,  in  some  specimens  even  bulging.  They  die  out  toward 
the  end  of  the  fifth  volution,  after  which  there  are  only  faint  undula- 
tions. The  spirals  are  very  sharp ;  secondary  spirals  appear  toward  the 
end  of  the  ribbed  whorl. 

The  character  of  the  sculpture  of  the  adult  is  like  that  of  H,  exilis. 
An  immature  H.  timessus  superposed  on  an  H.  exilis  of  about  the  same 
age  shows  only  a  slightly  more  contracted  lip  in  the  former — the  dif- 
ference is  not  so  great  as  is  that  between  the  two  varieties  of  H. 
caloosaensis. 

H.  exilis  and  not  H.  caloosaensis  appears  to  represent  the  ancestral 
form  of  H.  timessus.  The  species  has  changed  very  slightly  since  the 
time  of  the  Alum  Bluflf  beds.  The  remarkable  contraction  near  the 
beginning  of  the  anterior  canal,  which  is  so  like  that  of  H.  caloosaensis, 
is  in  both  cases  probably  a  senile  characteristic,  as  suggested  to  the 
writer  by  Dr.  Dall. 

Localities:  Station  2316,  Gulf  of  Mexico,  50  fathoms  on  coral,  temp. 
74  degr.  Oif  Key  West  (U.  S.  Fish  Com.  Nat.  Mus,  93652)  ; 
Station  2134,  254  fathoms  on  sand,  south  of  Cuba  (Nat.  Mus.  93653)  ; 
Station  2404,  Gulf  of  Mtxico,  60  fathoms  on  sand,  between  Mississippi 
delta  and  Cedar  Keys    (Nat.   Mus.  83495);   Station  241 1,   Gulf  of 
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Mexico,  between  Tampa  and  Tortug^s,  2y  fathoms  on  sand  (Nat.  Mus. 

93650- 

HEILPRHflA  BUSHSn    (DaU). 

1890.  Fusus  bumsii  Dall,  Tert.  Moll.  Fla.,  pt  i,  p.  126. 

This  species  has  the  H.  exilis  type  of  whorl  and  sculpture,  but  is 
longer  and  more  slender.  The  bicarination  of  the  early  whorls  is 
marked.  The  shoulder  is  not  so  concave  as  in  H.  exilis,  but  the  spirals 
and  method  of  intercalation  are  similar.  The  fifth  or  sixth  whorl  of 
H,  exilis  has  in  general  the  character  of  the  second  to  the  fifth  whorls 
of  H,  bumsii. 

Locality:  Petersburg,  Va.  (Nat.  Mus.  97492). 

Horizon:  Miocene. 

HEILPRINIA  BARBARENSIS    (Trask). 
1855.  Fusus  harbor ensis  Trask,  Proc.  Cal.  Acad.  Nat.  Sci.,  vol.  I,  p.  41. 
1903.  Fusus  barharensis  Trask,  Arnold,  Pal.  and  Strat.  San  Pedro,  Cal.,  p.  224, 

pi.  IV,  fig.  15. 

The  protoconch  of  this  species  is  worn  in  nearly  all  the  specimens 
seen,  but  in  one  the  sculpture  of  H.  caloosaensis  was  noted.  The  rib- 
lets  on  the  final  portion  of  the  protoconch  merge  into  the  ribs  of  the 
conch. 

The  conch  shows  three  strong  central  spirals,  the  lower  of  which 
is  just  above  the  suture.  Intercalated  spirals  appear  on  the  fourth 
whorl  of  the  conch.  The  angulation  of  the  whorls  is  never  very  pro- 
nounced, and  the  canal  is  slightly  deflected.  In  many  individuals  the 
last  whorl  or  two  are  ribless. 

This  species  agrees  very  closely  with  H.  bumsii,  which  is  slightly 
more  angular,  with  tliicker  ribs  and  stronger  central  spirals.  The 
intimate  relation  of  these  two  can  not  be  questioned. 

Localities:  Dead  Man's  Island,  San  Pedro;  also  various  localities 
along  the  west  coast  of  America  (Nat.  Mus.  124746)  ;  Santa  Barbara 
(Trask). 
Horizon:  Pliocene. 

HEILPRINIA   ROBUSTA    (Trask). 
1855.  Fusus  robustus  Trask,  Proc.  Cal.  Acad.  Nat.  Sci.,  vol.  I,  p.  41. 
1903.  Fusus  robustus  Trask,  Arnold,  Pal.  and  Strat.  San  Pedro,  Cal.,  p.  226. 

This  species  is  like  the  preceding  when  young,  but  has  a  more  flat- 
tened shoulder  and  more  bulging  whorls  in  the  adult.  The  specimens 
are  shorter  and  not  so  slender.  It  is  clearly  a  descendant  of  the  pre- 
ceding species. 

Locality:  Fossil — San  Pedro  (Nat.  Mus.)  ;  Recent — Santa  Barbara, 
California  (Nat.  Mus.  7157,  E.  Jewctt,  32399,  Stearns  coll.)  ;  Catalina 
Island  (Nat.  ]\Ius.  32340,  Stearns  coll.). 

Horizon:  Pliocene  to  Recent. 

Fusus  rugosus  Trask  (Arnold),  p.  226,  pi.  IV,  fig.  7)  appears  to 
belong  here. 
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If  we  accept  the  geologic  horizon  as  given  for  these  species,*  we 
have  great  difficulty  in  arranging  the  species  in  their  proper  biologic  as 
well  as  geologic  relation.     The  following  may  serve  as  an  attempt : 


Recent. 


H.  timessa. 


H.  robusta. 


Pliocene. 


.|.., 


(Intermediate  varieties 
may  occur.) 


H.  robusta, 
H.  barbarensis. 


H.  caroUnensis. 

I 

H.  caloosaensis. 


Miocene. 


•H.  equalis. 


H.  burnsii. 


H.  exilis. 


Ougocene. 


-H.  caloosaensis'like 
ancestral  type. 


15.    THE  GENUS  EUTHMOFUSUS  Cossmann. 

This  generic  name  was  proposed  by  Cossmann  (Paleoconchologie 
comparee  4me  liv.,  p.  27,  Oct.,  1901)  for  Fasciolaria  burdigalensis 
Basterot,  a  type  which  had  been  frequently  referred  to  Fusus.  I  had 
previously  used  the  generic  name  Fusiolaria  in  manuscript  for  this 
species,  but  Cossmann's  name  having  been  published  has  priority.  The 
following  generic  diagnosis  is  new. 

Fusiform  shells  with  condensed  spire  which  approaches  that  of 
Fulgur.  The  protoconch  (pi.  XVIII,  fig.  16)  is  turbinate,  consisting  of 
about  two  smooth  apical  whorls,  gradually  increasing  in  size,  followed 
by  a  whorl  or  more  with  strong  oblique,  slightly  concave  riblets.  It 
gradually  merges  into  the  conch,  in  which  the  ribs  are  vertical  and 
extend  from  suture  to  suture.  An  angulation  appears  in  the  first 
whorl  of  the  conch,  outlining  a  shoulder,  which  later  on  becomes  con- 
cave from  the  development  of  a  posterior  canal  and  a  corresponding 
subsutural  band.  Spirals  numerous,  crowded,  intercalations  appearing 
in  the  nepionic  whorls.  In  the  neanic  whorls  the  ribs  begin  to  dis- 
appear and  are  found  as  nodulations  only  on  the  periphery  of  the  later 
whorls  in  most  cases,  though  they  sometimes  persist  throughout  (in 
retarded  species). 

Genotype:  Fasciolaria  burdigalensis  Basterot. 

EUTHRIOFUSUS  BURDIGALENSIS    (Basterot). 
(Plate  VIII,  figs.  1-8,  16,  20,  22;  Plate  XVIII,  fig.  16.) 
1820.  Lc  Fuseau  de  Bordeaux  De  France,  Diet.  Sci.  Nat.,  T.  XVII,  p.  541. 
1825.  Fasciolaria  burdigalensis  Basterot,   Mem.   Soc.   d'hist.   Nat.   Paris,  T.  2, 

p.  66,  pi.  VII,  fig.  II. 
1827.  Fasciolaria  burdigalensis  Grateloup,  Bull.  Soc.  Linn.  Bord.,  T.  II. 


♦Sec  Dall,  Table  of  Tertiary  Horizons. 
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1840.  Fasciolaria  (Fusus)  burdigalensis  Grateloup,  Conch  Foss.  Tert  L'Adom; 

pi.  II,  fig.  6,  7.  II. 
1856.  Fusus  burdigalensis  Horxes,  Foss.  Moll.  Tcrt.  Beck.  Wicn,  p.  296^  pL  J2, 

figs.  13,  14  (with  bibliography). 
1901.  Euthriofusus  burdigalensis  Cossman,  Ess.  Pal.  Comp.  4me  liv.,  p.  26,  pL 

I,  fig.  I ;  text  fig.  14. 

Since  De  France  applied  only  a  French  name  to  this  species,  merdy 
listing  it  without  description,  he  can  not  be  considered  the  author  of 
the  specific  name,  as  is  generally  done.  Basterot's  description  and  figure 
are  the  first  published,  and  as  he  was  the  first  to  use  the  specific  name 
he  must  be  considered  its  author.  Basterot's  figure  is  of  a  specimen 
similar  to  that  given  in  Plate  VIII,  fig.  6,  and  described  below.  The 
protoconch  is  of  the  type  described  under  the  genus. 

Var.   TUBERCULOSUS  Grateloup  (fig.  6). 

(Plate  VIII,  figs.  1-3.) 

"Anfract.  ad  suturas  tuberculiferis"  (Grateloup). 

The  following  description  applies  only  to  the  specimens  figured, 
with  others  from  the  same  locality.  They  appear  to  be  referable  to 
Grateloup's  variety. 

The  early  (nepionic)  whorls  of  the  conch  are  round  with  simple 
ribs  extending  from  suture  to  suture,  and  crossed  by  spirals  of  moderate 
strength.  In  the  smaller  specimen  figured  th^re  are  neariy  three  volu- 
tions of  this  type.  In  the  neanic  stage  the  shoulder  becomes  flattened, 
and  the  peripheral  angulation  appears.  This  stage  merges  into  the 
ephebic,  in  which  the  ribs  become  restricted  to  the  body  of  the  whorl, 
the  shoulder  remaining  ribless  and  slightly  concave  in  contour.  The 
spirals  have  become  faint  on  the  adult  portion  of  the  shell.  On  the 
periphery  the  ribs  cause  a  nodulation,  but  this  is  subdued. 

Locality:  Leognan,  France  (M.  C.  Z.  1321). 

Horizon:  Miocene. 

This  is  the  most  primitive  variety  seen.  It  retains  the  simple 
ribbed  character  through  the  adult. 

Var.  CARINATUS   var.  nov. 

(Plate  VIII,  figs.  4,  5.) 
In  this  variety  and  in  the  succeeding  ones  the  whorls  are  angular 
almost  from  the  beginning,  though  the  first  whorls  may  show  a  sub- 
angular  or  almost  rounded  contour.  The  ribs  cause  a  strong  tubercula- 
tion  at  the  periphery,  and  this,  together  with  the  flattened  shoulder 
and  the  numerous  spirals,  gives  the  young  shell  a  strong  resemblance 
to  Fusus  rostratus.  The  ribs  become  obsolete  in  the  fourth  or  fifth 
whorl,  but  the  angulation  continues  in  the  form  of  a  faint  keel  to  the 
end.  In  the  more  primitive  types  the  ribs  persist  as  nodules  on  the 
keel,  thus  connecting  this  variety  with  the  preceding  one.      Generally, 
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however,  the  nodules  disappear  after  a  while  and  the  keel  or  carina 
alone  remains.  In  old  individuals  the  keel  may  disappear,  this  portion 
of  the  whorl  having  the  characters  of  the  typical  form  of  the  species. 
Localities:  This  and  the  succeeding  varieties  are  found  in  great 
abundance  in  the  vicinity  of  Bordeaux,  and  in  the  Vienna  Basin.  The 
detailed  localities  are  given  below. 

The  Typical  Form  of  the  Species. 
(Plate  VIII,  fig.  6;   also  figs.  7,  8.) 

Basterot's  original  description  is  as  follows : 

"F.  testa  transverse  presse  lineolata,  lineis  inaequalibus ;  anfractibus 
superioribus  solum  plicatio,  subtuberculatis." 

In  this  form  the  keel  is  lost  early,  the  last  whorls  of  the  conch  being 
rounded  in  contour.  In  some  specimens  the  keel  is  not  at  all  developed, 
and  the  rounded  whorls  follow  immediately  upon  the  subang^ilar 
ribbed  whorls.  Spirals  are  very  numerous,  increased  by  intercalation, 
which  becomes  prominent  in  the  fifth  whorl. 

Var.  MAJOR  Grateloup   (fig.  7). 
(Plate  VIII,  fig.  22.) 
"Anfract.  carinatis  ad  medium  subnodosis."     (Grateloup.) 
This  variety  is  large  and  robust.     Following  the  tuberculated  stage 
a  carina  appears  on  which  spines  of  moderate  strength  are  formed. 
These  are  of  the  type  found  in  Fulgur  carica,  though  they  are  not  so 
pronounced  as  in  that  species.     Some  of  the  specimens  of  this  variety 
have  a  striking  resemblance  to  species  of  Fulgur  from  the  American 
Tertiary  this  resemblance  being  due,  however,  to  parallelism  and  not 
to  genetic  relationship.     These  spines  appear  in  some  specimens  after 
the  disappearance  of  the  tubercles,  and  the  formation  of  the  carina  stage 
(PI.  VIII,  fig.  8).     They  thus  indicate  a  distinct  line  of  development 
for  this  variety. 

The  relations  of  these  varieties  may  be  expressed  as  follows : 

var.  major.  F,  burdigalensis 

(t3rpical). 

var.  carinata. 

var.  tuberculosus. 

A  form  identical  with  Basterot's  typical  form  was  figured  by 
Grateloup  under  the  name  var.  sublcBvigata  with  the  following  de- 
scription :  "  Testa  minore  fragile  laevigata." 

There  is  some  variation  in  the  slendemess  of  the  species,  but  most 
individuals  have  a  strongly  convex  or  bulging  body-whorl.     All  speci- 
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mens  show  a  strongly  Urate  outer  lip,  a  strong  posterior  canal,  a  pro- 
nounced transverse  plication  on  the  columella,  just  below  the  canal, 
and  usually  a  faint  oblique  grove  on  the  columella. 

Localities:  The  localities  given  by  Basterot  for  this  species  are 
Leognan,  Saucats,  and  Merignac,  France.  In  the  following  list  the 
nimibers  refer  to  the  collections  of  the  Museum  of  Comparative  2^bgy. 

Var.  tubcrculosus  Leognan  (M.  C.  Z.  1321)  ;  Dept.  Landes  (M. 
C.  Z.  1323)  ;  Castel  Arquato  (  ?)*  (M.  C.  Z.  1324)  ;  Cabannes-St.  Paul, 
Dax  (1329)  ;  Leognan  et  Saucats  (27802). 

Var.  carinatus  Bordeaux  (1315,  1316)  ;  Paris  Basin  (?)*  (13171 
1318)  ;  Leognan  et  Saucats  (1319). 

Typical  form:  Leognan  et  Saucats  (1320,  gerontic,  27801)  ;  Bord- 
eaux (27803,  27804,  also  young  1322,  accelerated,  1314). 

Var.  major:  Steenabrunn,  Vienna  Basin  (1327,  1328)  ;  Leognan  et 
Saucats  (27800). 

Besides  the  varieties  given  above,  the  following  have  been  named 
by  Grateloup :  var.  scabra,  contorta,  aspcra,  calcarata,  plicata,  dubia. 

Horizon:  Miocene. 

C    PHYLOGERONTIC   FUSID^. 
15.  THE  GENUS  CYRTULUS  Hinds. 

(1843.     Hinds,  Ann.  and  Mag.  Nat.  Hist.,  vol.  XI,  p.  256.) 

This  genus  was  made  by  Hinds  for  the  reception  of  a  remarkable 
gastropod  shell  found  in  the  Pacific  Islands.  In  its  young  stages  this 
species  is  a  typical  Fiisus,  and  might  be  classed  with  the  colus  series, 
with  the  species  of  which  it  agrees  in  all  its  general  characteristics. 
The  adult  whorls,  however,  show  a  remarkable  deviation  from  this 
slender  Fusoid  growth,  consisting  of  thick  irregular  whorls,  loosely 
wrapped  about  one  another  with  a  complete  loss  of  shoulder,  spirals, 
ribs  and  other  surface  features,  and  with  a  complete  obliteration  of  the 
characteristic  form  of  the  young. 

This  type  of  structure,  which  may  be  designated  melongenoid, 
from  its  characteristic  occurrence  in  Melongena  melongena  and  related 
species,  is  essentially  an  accentuated  development  of  old  age  char- 
acteristics of  the  type  found  in  normal  Fusi  in  senescent  individuals. 
In  the  present  type  it  has  become  an  established  characteristic  and  from 
a  gerontic  feature  has  been  pushed  back  to  the  ephebic  and  even 
the  late  neanic  stage  through  the  operation  of  the  law  of  acceleration. 
Species  of  this  genus,  then,  must  be  considered  as  phylogerontic  Fusi, 
i.  c,  species  which  are  typical  Fusi  when  young,  but  when  adult  are 
characterized  by  structural  features  found  only  in  extreme  old  age 
individuals  of  the  normal  Fiistis  series. 

It  has  become  customary  to  unite  this  genus  with  the  Eocene  genus 
Claznlithes  described  earlier  by  Swainson.      These  two  genera  have, 

*  Probably  an  error. 
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however,  no  genetic  relation  whatever,  belonging  to  entirely  distinct 
families  of  gastropods,  and  having  only  an  external  resemblance  in 
their  respective  adult  stages.  This  resemblance  is  often  very  dose 
when  the  adult  stages  are  alone  considered,  but  the  great  differences 
are  at  once  shown  when  the  young  are  examined.  This  resemblance  is 
simply  a  case  of  parallelisiii,  in  which  features  of  the  same  type  recur 
in  corresponding  stages  of  otherwise  entirely  distinct  individuals.  This 
is  a  case  similar  to  the  noncoiling  of  the  Cretacic  Ammonoids,  where 
this  feature  recurred  in  a  number  of  phylogerontic  individuals  be- 
longing to  entirely  distinct  genetic  series.  To  class  Cyrtulns  and 
Clarcilithcs  together  is  as  great  a  mistake  as  to  unite  the  genera 
MacToscaphiies  and  Ancyloceras  under  the  same  generic  name,  simply 
because  they  are  both  partly  uncoiled  Ammonoids. 

&  CYRTITLUS    SEROTINUS    Hinds. 

R43.  Cyrtulus  seroiinus  HiNns,  Ann,   Mag.  Nat.  Hist.,  vol.  XI,  p.  257. 

1S44,  Cyrtutus  serotinus  Hinds,  Z06L  Voy.  H.  M.  S.  Sulphur,  vol.  2,  p.  13,  pi. 

I,  figs.   12,   13. 

The  protoconch  of  this  species  has  been  fully  preserved  on  only 
one  of  the  specimens  seen  (Am.  Mus.  Nat.  Hist.),  though  another 
specimen  (Nat.  Mus.  91755)  and  several  others  in  the  American 
Museum  show  the  last  portion.     It  is  prominently  developed,  consisting 


,  ij  and  14.    Cyrtulus  serotinus.    Coll  Bost.  Soc.  Nat.  Hist.,  27S. 

nearly  two  and  a  fialf  vnhitinns.  It  ends  abruptly  with  a  varix,  and 
fie  iionnal  round* win  »rk'd  and  ribbud  type  of  fusus  conch  begins  as 
bruptly;  the  last  whorl  and  a  quarter  of  the  protoconch  are  finely 
ibbed  vertically  as  in  Fusus,  with  which  this  portion  agrees  perfectly. 
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The  initial  whorl,  however,  is  not  so  swollen  and  elevated  as  is  usual 
in  Fusus,  but  is  rather  depressed.  In  spite  of  this  difference  in  the 
initial  whorl  the  final  portion  of  the  protoconch  and  the  early  whoris 
of  the  conch  are  so  typically  of  the  Fusus  type,  that  the  derivation  of 
Cyrtulus  as  represented  by  this  species  from  Fusus  can  not  be  doubted. 

It  is  to  be  noted  that  the  ribs  of  the  protoconch  are  more  numerous 
than  in  Fusus,  and  are  closely  crowded.  There  is  a  suggestion  of  the 
Falsifusus  t>T>e  of  protoconch  in  the  apical  part,  but  the  second  whorl 
is  typically  Fusoid. 

The  conch  is  at  first  indistinguishable  from  a  young  Fusus  of  the 
colus  series.  The  whorls  are  round  with  rounded  ribs  separated  by 
interspaces  of  about  their  own  width.  After  seven  or  eight  whorls 
of  this  type  the  turriculus  stage  comes  to  an  end,  being  slowly  replaced 
by  the  toreumus  stage.  The  shoulder  angle  it  at  first  barely  defined, 
being  indicated  by  the  prominence  of  two  central  spirals.  At  this 
stage  intercalated  spirals  first  appear.  The  shoulder  angle  gradually 
becomes  more  distinctly  defined,  thus  fully  establishing  the  toreumus 
stage.  With  this  the  spirals  become  less  sharp,  the  ribs  disappear  and 
the  whorls  become  irregular,  the  later  added  portions  reaching  up  onto 
the  earlier  whorls.  The  angulation  and  the  tubercles  disappear,  and 
the  spirals  become  more  and  more  obsolete.  The  whorl  becomes 
smooth,  thickened  and  enveloping.  The  posterior  canal  of  the  aperture, 
always  a  gerontic  feature,  becomes  strong  and  causes  a  shelf  or  flattened 
shoulder  on  the  upper  portion  of  the  whorl,  next  to  the  suture.  The 
spindle  becomes  more  enveloped,  and  its  form  obliterated  as  the  ephebic 
whorls  of  this  phylogerontic  species  are  thickened.  This  results  in  the 
production  of  a  melongenoid  form.  The  aperture  becomes  elongate  as 
in  Pyrula,  Fidgar,  etc.,  and  in  extreme  cases  a  tendency  to  uncoil  and 
form  an  umbilicus  is  shown.  This  melongenoid  portion  of  the  shell  is 
covered  by  a  smooth  brown  periostracum.  The  preephebic  whorls 
show  the  coloration  of  Fusus. 

An  old  specimen  (Nat.  Mus.  130896)  shows  three  whorls  wrapped 
around  each  other  on  about  the  same  plane. 

Localities:  Indo-Pacific  (Nat.  Mus.  130896,  91755,  Dall)  ;  Pacific 
Islands  (B.  S.  278,  also  Mayo  coll.)  ;  Nonkahiva,  Marquesas  group, 
S.  Pacific  (M.  C.  Z.  964,  963,  Am.  Mus.  Nat.  Hist,  numerous  speci- 
mens). 

Habitat:  In  nine  fathoms  among  sand,  Hinds  (Tryon). 

15.    THE    EOCENE    CLAVILITHOIDS. 

Under  this  heading  will  be  described  the  various  species  of  Eocene 
Fusoid  shells  which  have  assumed  a  melongenoid  growth  and  are  com- 
parable to  Cyrtulus  or  Clavilithcs,  with  which  latter  they  are  generally 
classed. 
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CLAVELLOFUSUS  gen,  nov. 

The  species  of  this  genus-  are  generally  placed  under  Clavilithes,  and 
ill  of  them  are  united  with  Clavilithes  parisiensis  (Mayer-Eymar) 
(=C.  deformis  (Solander)  Cossmann)  which  is  the  C.  longcevus 
(Lamarck  not  Solander)  of  most  authors.  Even  so  high  an  authority 
as  Mens.  Cossmann  refers  all  the  species  of  this  genus  to  that  one 
qiedes  of  a  genus  which,  though  related  to  the  present  one,  is  never- 
theless quite  distinct. 

The  genus  is  characterized  by  the  long  slender  spire,  the  whorls  of 
which  in  the  more  primitive  species  rest  upon  each  other  in  the  manner 
of  the  slender  Fusi.  The  ribs  are  strong  and  far  apart,  and  the  proto- 
conch  consists  of  not  more  than  two  and  a  half  volutions,  the  last  one 
of  which  is  sparingly  ribbed  and  the  first  obliquely  erect  as  in  Fusus. 
The  whole  protoconch  is  minute  and  markedly  diflferent  from  the  coarse 
many-whorled  protoconch  of  Clavilithes  with  its  depressed  "naticoid" 
j^cal  whorl.  The  sutural  shelf  is  abrupt  in  this  genus,  delimited 
by  a  sharp  angle,  and  either  horizontal  or  sloping  slightly  inward. 
The  shell  has  considerable  resemblance  to  the  recent  Cyrtulus,  but 
Offers  from  that  genus  in  the  character  of  the  young  conch  as  well  as 
in  the  details  of  the  protoconch.  Finally  Cyrtulus,  the  modem  fuso- 
mdongenoid,  is  a  direct  descendant  of  the  modem  Fusi,  while  Clavello- 
fnsus,  the  Eocene  fuso-melongenoid,  appears  to  be  a  descendant  of  the 
Eocene  Fusi,  and  is  unknown  outside  of  the  Paris  Basin. 

Genotype:   Clavellofusus  spiratits  sp.  nov. 

CLAVELLOFUSUS  SPIRATUS  sp.  nov. 
(Type  Plate  I,  fig.  23;  see  also  Plate  I,  figs.  17,  20  and  26;  Plate  XVIII,  fig.  4.) 
The  protoconch  of  this  species  has  only  been  seen  in  two  specimens, 
in  only  one  of  which  (Acad.  Sci.  8024,  Plate  XVIII,  fig.  4)  it  was 
completely  preserved.  It  is  minute  and  Fusoid  in  its  apical  portion,  but 
consists  of  about  two  and  a  half  volutions,  a  character  never  found  in 
fusus,  but  characteristic  of  Cyrtulus.  The  second  whorl  is  scarcely 
tiger  than  the  first,  and  in  the  last  portion  is  marked  by  faint  vertical 
Alets  which  are  very  obscure  in  the  specimen  illustrated,  but  in  a  speci- 
men in  the  collection  of  the  Museum  of  Comparative  Zoology  (1099) 
ftcse  vertical  riblets  are  better  shown  though  still  faint.  They  are  thin 
suid  smooth.  There  is  no  final  varix,  but  the  protoconch  stops  abruptly 
^d  the  ribbed  conch  begins  as  abniptly.  In  one  specimen  ( M.  C.  Z. 
1097)  faint  revolving  spirals  are  shown  on  what  appears  to  be  the  final 
portion  of  the  protoconch ;  these  cease  abruptly  and  the  coarse-ribbed 
cooch  begins  as  abruptly.  The  protoconch  appears  to  be  umbilicated, 
the  umbilicus  disappearing  on  the  completion  of  the  protoconch.  In  the 
Utistrated  specimen  a  few  strong  vertical  riblets  occur  toward  the  end 
rf  the  protoconch.     They  are  rather  distant  and  are  followed  by  the 
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ribs  of  the  conch.  The  protoconch  of  this  genus,  therefore,  combines 
the  characters  of  Fusns  and  Clavilithes,  and  this,  together  with  the 
characters  of  the  conch,  indicates  that  Clavellofustis  occupies  a  posi- 
tion intermediate  between  Fustts  and  Clavilithes, 

The  conch  begins  with  nearly  uniformly  rounded  whorls,  with 
equal  and  uniform  ribs,  which,  however,  quickly  become  swollen  in  the 
center,  and  then  die  out  towards  the  suture.  They  are  widely  separate 
and  crossed  by  uniform  spirals.  In  some  cases  the  ribs  are  separated 
by  interspaces  equal  to  three  or  four  times  their  own  width,  and  the 
spirals  generally  show  a  perfect  gradation  in  thickness  and  in  spacing, 
from  the  periphery  to  the  sutures.  Intercalated  spirals  appear  in  about 
the  fifth  or  sixth  volution. 

All  the  whorls  of  the  early  stage  are  globular,  and  embrace  about 
a  fourth  of  the  preceding  whorl.  The  spire  is,  therefore,  much  more 
elongated  and  slender  than  in  species  of  Clavilithes. 

In  the  early  neanic  the  ribs  change  from  a  definite  sharp  and  dis- 
tinct outline  to  an  ill-defined  one,  becoming  more  of  the  nature  of 
undulatory  wrinkles.  In  the  later  neanic  they  become  obsolete,  as 
do  also  the  spirals.  Intercalation  begins  in  the  late  neanic,  seldom 
earlier. 

The  ephebic  whorls  are  globular  at  first,  and  free  from  ribs  or 
spirals.  A  very  faint  shelf  is  developed  next  to  the  suture  which  grad- 
ually grows  broader.  This  shelf  is  caused  by  the  development  of  a 
deep  and  strong  posterior  canal,  and  it  is  accentuated  by  the  slight  con- 
vexity of  the  later  whorls,  by  their  strong  embracing  of  the  preceding 
whorls  up  to  or  beyond  the  middle  and  by  the  consequent  slight  depres- 
sion of  the  suture. 

In  the  met-ephebic  stage  the  whorls  have  changed  from  a  rounded 
to  a  cylindrical  form,  the  sides  of  the  whorl  becoming  parallel  to  the 
longitudinal  axis  of  the  shell.  This  gives  the  shell  a  rigid  appearance 
which  is  very  marked.  The  sutural  shelf  is  very  pronounced  at  this 
stage.  It  is  sharply  delimited  at  the  margin,  and  makes  a  right  angle 
or  something  less  with  the  outer  face  of  the  shell.  It  slopes  slightly 
inward  from  the  sharp  shoulder  angle.  This  species  may  be  compared 
with  accelerated  individuals  of  Clavilithes  parisiensis,  in  which  the 
sutural  shelf  appears  in  the  conjunctus  stage.  Except  for  the  long 
spire,  it  could  be  considered  a  parallel  to  Clavilithes  subsealaris.  The 
distinctive  generic  characters  allow,  however,  ready  separation. 

Injured  and  gerontic  individuals  show  a  decrease  in  the  size  of  the 
aperture  and  a  loss  of  the  characteristic  sutural  terrace  or  shelf.  ^ 
such  individuals  the  inner  lip  also  separates  from  the  columella,  thus 
showing  a  contraction  of  the  aperture  on  all  sides. 

The  specimen  illustrated  in  fig.  20,  pi.  i,  is  somewhat  more  ac- 
celerated than  the  typical  forms.     The  stage  with  round  whorls  and 
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shelf  IS  short,  the  whorls  quickly  becoming  cylindrical  In  this  respect 
is  shell  approaches  Clavellofusus  macrospiratus.  Fig.  i6,  pL  I,  is 
young  shell  of  Clavellofusus^  still  in  the  ribbed  (Fusus)  stage,  which 
belong  to  this  species. 
Localities:  Paris  Basin  (M.  C.  Z,  2/7^,1,  1098)  ;  Soissons  (M,  C.  Z. 
1099,  iioo) ;  Chaumery  (AI.  C  Z.  27746)  :  Cuise  Lamotte  (M,  C  Z. 
27750)  ;  Montmiraille  (M.  C.  Z.  27785)  ;  Comprigne  (M.  C.  Z.  1096, 
Type). 

►  H orison:  Lower  Eocene. 
^^  CLAVELLOF0S0S  TUBERCULATUS  sp.  nov. 

^^P  (Type  Plate  I.  fig.  19.) 

(Sec  also  figs,  18  and  22,  Plate  1.) 
This  species  is  less  accelerated  than  the  precedhig,  which  passes 
through  the  stage  at  which  this  species  stops.  The  early  stages  are 
as  described  for  C.  spiratus,  there  being  six  or  more  of  the  ribbed  whorls 
(counting  those  which  are  broken  away).  In  the  last  two  whorls 
before  tlie  shell  becomes  smooth  the  ribs  gradually  become  obsolete, 
finally  disappearing  altogether.  The  spirals,  however,  continue  for 
a  time.  This  gives  two  short  stages  comparable  to  the  dameriacensis 
^and  conjuficius  stages  in  the  Claznlithcs  series. 

Thus,  the  penultimate  whorl   is   free   from    ribs,   but   marked   by 

>irals.     It  is  rounded  and  is  closely  appressed  to  the  preceding  one, 

lere  being  no  sutural   shelf.     This  may  be   compared   to  the   sub- 

^on functus  stage.     The   spirals  gradually   become  obsolete,  the   shell 

ben  being  comparable  to  Clavilithcs  conjifHcttts.     Before  the  complete 

lisappcarance  of  the  spiral s»  the  sutural  shelf  appears,  which  is  char- 

cteristic  of  the  last  whorl,  this  retaining  its  convex  contour,  but  being 

fee  from  spirals.     This  is  the  adult  staj^^e  of  this  species,  judging  from 

te  size  of  the  shell.     It  corresponds  to  the  late  neanic  or  early  ephebic 

stage  of  C-  spirattis  w^hich  passes  beyond  in  the  adult  stage,  where  it 

rstunes  a  cylindrical  form  of  whorl. 
Specimen  fig.  18  (pi,  I)  may  represent  a  young  of  a  somewhat  ac- 
celerated individual  of  this  species,  though  it  is  perfectly  possible  tliat 
it  might  in  the  adult  have  assumed  a  cylindrical  whorl,  and  thus  be- 
^conic  a  C.  spiratus.  The  ribs  become  obsolete  in  about  the  sixth 
^horl,  the  spirals  disappearing  shortly  after.  The  shelf  appears 
iiortly  after  the  disappearance  of  the  ribs,  the  contour  of  the  \%4iorl, 
Dwcvcn  remaining  convex.  The  shell,  therefore,  is  in  the  tubcrculatus 
Specimen  ^g,  22  is  likewise  in  the  tuherculahts  stage,  and 
|ing  from  the  strong  convexity  of  the  whorls  probably  represents 
tniature  CUwcUofusus  tubcrculatus.  The  shelf  appears  very  soon 
ftcr  the  disappearance  of  the  ribs,  the  spirals  becoming  very  faint  on 
be  ribless  whorls.     Fig.  18  is  from  Soissons,  fig.  22  from  Cuise. 
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This  Species  corresponds  to  Clavilithes  tuberculosus  Desh.,  which 
in  that  series  occupies  the  same  stage  in  development. 

Localities:  The  type  specimen  is  from  Cuise  (M.  C.  Z.  27729); 
Soissons  (M.  C.  Z.  27732). 

H orison:  Lower  Eocene. 

CLAVELLOFUSUS  MACROSPIRATUS  sp.  nor. 

(Type  Plate  I,  fig.  28.) 
(See  also  Plate  I,  figs.  21,  24,  25  and  27.) 

This  species  is  the  most  accelerated  of  the  group,  paralleling  the 
French  ClazAiithes  macrospira  Cossmann,  or  the  British  C  solanderi 
Grabau,  of  which  these  specimens  seem  at  first  sight  to  be  diminutive 
representatives.  The  early  stages  are  as  in  the  other  species  of  this 
genus,  but  the  ribbed  whorls  are  fewer  in  number.  The  last  of  this 
series  of  whorls  lose  their  rotund  character,  the  ribs  at  the  same  time 
changing  into  mere  undulations.  With  the  disappearance  of  the  ribs, 
or  even  before  this,  the  sutural  shelf  appears,  the  whorls  at  the  same 
time  becoming  cylindrical.  This  implies  a  complete  dropping  out 
of  the  tuberculatus  stage,  ».  e.,  the  stage  characterizing  the  adult 
Clavellofusus  tuberculatus.  This  stage  generally  occurs  in  unaccel- 
arated  species  of  this  and  other  series,  following  the  ribbed,  and  pre- 
ceding the  cylindrical-whorled  stage.  The  present  species  appears, 
merefore,  to  be  derived  from  C.  spiratus,  through  a  process  of  accelera- 
tion by  elimination,  the  tuberculatus  stage  being  eliminated. 

The  majority  of  the  specimens  of  the  genus  which  have  been  seen 
in  the  collections  belong  to  this  species,  the  group  as  a  whole  being 
strongly  accelerated. 

In  fig.  25  of  plate  I  is  shown  the  young  of  the  most  accelerated 
individual  of  this  series  which  has  yet  come  under  my  observation. 
The  ribbed  stage  is  well  developed,  and  while  the  whorls  are  still 
marked  by  coarse  ribs,  a  sutural  shelf  appears.  At  first  the  whorls 
continue  round,  but  soon  they  assume  the  cylindrical  form  with  the 
sides  parallel  to  the  main  axis  of  the  shell.  The  ribs,  however,  con- 
tinue, there  being  about  a  whorl  and  a  half,  which  are  furnished  with  a 
shelf  and  ribs  at  the  same  time.  It  might  be  considered  that  we  have 
here  a  ribbed  tuberculatus  stage  followed  by  a  ribbed  cylindrical  or 
subconic  stage. 

This  is,  therefore,  an  example  of  an  accelerated  type,  in  which  one 
feature  (the  shelf)  has  become  excessively  accelerated,  appearing  while 
some  of  the  other  primitive  features  arc  still  retained.  In  the  latter 
part  of  the  ribbed  and  shelved  whorls  the  shelf  or  terrace  even  projects 
slightly,  suggesting  the  scalaris  stage  of  the  Clavilithes  series  (vide  C. 
scalaris).  There  is  some  considerable  variation  in  the  number  of 
ribbed  whorls  and  the  appearance  of  the  sutural  shelf.  This  is  illus- 
trated in  the  specimens  figured  on  plate  I. 
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This  species  occurs  with  the  others  of  this  genus  at  Cuise  in  the 
Paris  Basin.  It  is  commonly  classed  as  a  variety  of  Ciavilithes 
parisiensis  Mayer  (=  C.  deformis  (Sol.)  Cossmann  or  C.  longcBvus 
(Lamarck)  of  Deshayes  and  other  authors). 

Localities:  Cuise  (M.  C.  Z.  1097,  27730)  ;  Comprigne  (M.  C.  Z. 
27740). 

Horizon:  Lower  Eocene. 

Young  specimens  of  this  generic  series  can  not  generally  be  placed 
in  the  species  to  which  they  belong,  since  all  the  species  have  in  young 
stages  the  characters  of  more  primitive  species  of  the  series  and  assume 
their  true  specific  characters  only  in  the  adult  stage.  Thus  fig.  16  is 
in  the  ribbed  stage,  resembling  the  most  primitive  type  of  the  series,  of 
which,  however,  no  representative  has  been  found  (unless  the  Eocene 
species  of  Ftisus  be  considered  such).  Certainly  if  an  adult  specimen 
with  the  characters  of  fig.  16  were  found,  it  would  have  to  be  placed  near 
the  true  Fusi,  since  the  protoconch  and  other  characteristics  of  such  a 
species  would  approach  those  of  that  genus.  The  ribs  of  the  early 
whorls  of  Clavellofusus  are  more  widely  spaced  than  is  the  case  with 
any  species  of  Fusus  I  have  seen,  but  this  feature  may  occur  in  shells 
which  otherwise  conform  to  the  characteristics  of  that  genus.  This 
stage  then  is  the  Fusus  stage  of  the  Clavellofusus  series,  just  as  the 
young  of  Cyrtulus  represents  the  Fusus  stage  of  that  series,  and  clearly 
indicates  the  ancestry  of  that  genus.  In  the  Ciavilithes  series,  this 
stage  is  represented  by  C.  riigosus,  and  is  there  known  as  the  rugosus 
stage.     (For  further  discussion  see  beyond  p.  105.) 

In  like  manner  it  will  be  seen  that  specimen  fig.  18  is  in  the  tuber- 
culatus  stage,  being  comparable  to  an  adult  C.  tuberculatus  of  this 
series,  or  an  adult  C  tuberculosus  of  the  Ciavilithes  series.  It  may 
remain  in  this  stage,  simply  increasing  in  size,  or  it  may  develop  into  a 
C.  spiratus  by  adding  a  cylindrical  whorl. 

A  constant  and  very  characteristic  feature  of  the  species  of  this 
genus  is  the  sharp  angle  between  the  sutural  shelf;  and  the  side  of  the 
whorl.  This  is  particularly  marked  where  the  whorls  have  assumed 
the  cylindrical  habit  of  growth.  The  shelf  generally  slopes  inward 
and  downward,  rather  than  upward  as  in  Ciavilithes  of  the  Paris  Basin, 
in  which  the  angle  is  also  more  rounded.  In  this  respect  these  shells 
are  similar  to  Ciavilithes  solanderi  Grabau  of  the  English  Eocene,  in 
which  the  same  type  of  shelf  exists.  The  pointed  apex  and  the  small 
size  of  these  shells  are  also  distinguishing  features. 

Localities:  The  three  species  given  above,  together  with  inter- 
mediate forms,  and  probably  other  species,  occur  together  in  the  Lower 
Eocene  of  the  Paris  Basin. 

Horizon:  Lower  Eocene,  Sables  inferieurs,  Paris  Basin  (Deshayes). 

Synonymy:    Fusus  longarvus  var.   A.   Deshayes,  Coq.   Foss.  env. 
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Paris,  T.  II,  pi.  74,  fig.  21.     1824.    Clavilithes  longtBVus  Lam.  var. 
of  authors  generally.     C.  deformis  var.  Cossmann. 

THE  GENUS  CLAVILITHES  Swainson. 

This  genus  was  instituted  by  Swainson  in  1840,*  as  a  substitute 
for  Claz'clla,  which  he  had  established  a  few  years  earlier  (1835!)  for 
Fusus  longantis  Lamarck  (Deshayes)  {^F,  parisiensis  Mayer-Eymar) 
and  allied  types.  The  later  generic  name  would  not  hold,  were  it  not  for 
the  fact,  apparently  unkno^Ti  to  Swainson,  that  Clavella  was  used  by 
Oken  in  1 81 5  for  a  crustacean.  Swainson  included  Fusus  no(B  in  his 
genus,  a  practice  carried  out  by  ever}-  subsequent  writer.  That  spedcs 
is,  however,  strikingly  distinct  from  F.  longaruus  of  Lamarck  and 
Deshayes,  and  is  here  separated  under  the  generic  name  Rhopalithii 
Swainson's  description  leaves  no  doubt  as  to  which  species  belong  to 
his  genus,  for  he  gives  the  characteristics  of  F.  longaruus  (F.  parisiensis 
May.)  and  not  those  of  F,  noce. 

The  protoconch  of  this  genus  is  ver\'  striking,  and  is  distinctive, 
though  there  are  other  genera,  apparently  not  very  closely  related  to 
this  genus,  which  have  similar  or  perhaps  even  identical  protoconchs. 
The  first  whorl  of  the  protoconch  is  depressed  and  naticoid,  with  a 
minute  apical  portion.  The  whorl  gradually  enlarges,  but  after  the 
first  volution  the  proportional  increase  in  size  is  much  less,  so  that  the 
whorls  produce  a  nearly  cylindrical  protoconch.  There  are  from  two 
and  a  half  to  four  whorls,  thus  giving  the  protoconch  a  distinctly 
papillose  appearance.  The  protoconch  is  umbilicated  and  very  gen- 
erally contains  from  one  to  several  septa.  There  is  no  final  varix,  and 
the  line  of  separation  between  protoconch  and  conch  can  not  generally 
be  indicated.  In  some  specimens  (fig.  15)  a  sharp  line  marks  a  cessa- 
tion of  growth,  but  whether  that  is  the  end  of  the  protoconch  or  merely 
a  temporary  interruption  in  the  building  of  the  protoconch  is  not  clear. 
The  fact  that  this  line  is  not  found  in  all  specimens  suggests  that  it  is 
only  an  individual  characteristic  and  does  not  necessary  mark  the  end 
of  the  protoconch.  This  view  is  strengthened  by  the  fact  that  similai 
lines  occasionally  occur  on  other  parts  of  the  protoconch,  where  the) 
mark  a  slight  interruption  of  growth.  Sometimes  a  slightly  wrinklec 
appearance  is  produced  by  these  lines,  which  give  a  faintly  ribbc< 
aspect  to  the  protoconch  in  places.  A  few  simple  smooth  ribs  occu 
before  the  normal  ribs  of  the  conch  appear,  and  between  these  smoot 
ribs  are  generally  to  be  found  faint  revolving  lines.  These  do  no 
however,  affect  the  ribs.  It  is  a  question  difficult  to  answer  wheth 
this  portion  belongs  to  the  protoconch  or  to  the  conch.  As  the  chan; 
is  nr)t  a  very  abrupt  one  we  may  assume  that  tlie  embrj-onic  stag 

♦Swainson,  "Treatise  on   -Malacology,"  p.  304,  p.  90. 
t  Swainson,  *'  Elements  of  Concholog\'." 
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merged  gradually  into  the  embryonic,  and  that  hence  no  sharp  line 
is  to  be  drawn  between  the  two.  Judging  from  analog\^  with  other 
fusoid  shells  we  are,  I  believe,  justified  in  relegating  this  portion  with 
the  primitive  ribs  to  the  protoconch. 

The  conch  alw^ays  begins  with  ronnd  whorls,  which  are  ornamented 
by  coarse  w^idely  separated  ribs  and  by  strong  sharp  spirals.  This 
portion  of  the  shell  may  be  very  short,  and  the  ribs  may  become  almost 
obsolete  or  the  whole  shell  may  consist  of  rounded,  ribbed  and  spiralled 
whorls.  This  latter  is  the  case  in  the  primitive  species,  such  as  C. 
\rugosus,  which  might  well  be  separated  generically  from  Claz'ilithcs, 

In  the  typical  species  of  the  genus  the  ribbed  whorls  are  succeeded 
(by  smooUi  irregidar  whorls  of  the  meloiigeooid  type.      These  show 
I  progressive   differentiation   in  the  various   species,  according   to   the 
degree  of  acceleration  characteristic  of  each* 
The  columella  is  without  plaits. 

kThe  genus  is  confined  to  the  Eocene. 
Type;  Clavilithcs  parisiensis   (Mayer-Eymar),  :=  C/az'//?//i£?jr  long- 
\s  Lam.  (Deshayes)  non-Solander. 


CLAVILITHES    RUGOSUS    (Lamarck).     (Emend.    Grabau.) 


(Plate  IX.  figs.  1-8;  also  text  fig.  15.) 
tfioj.  Fugus  rugosus  Lamarck,  Ann.  du  Mus.,  t.  I,  p.  316. 
1816.  Fustts  rugosus  Lamarck,  Tab.  Encyc.  Meih,,  pi.  425,  fig.  6, 

■  1S23.  Fusus  rugosus  Lamakck,  Coq.  Foss.  Env,  Paris,  p,  56  (pars). 
1837.  Fusus  rugosus  Desbayes,  Coq.  Foss.  Env.  Paris,  i.  2,  p,  519  pars,  pK  75, 

iigs.  4-7. 
1889.  ClavHithes  rugosus  Cossmann,  Cat  Coq.  Foss.  Eoc.  En  v.  Paris,  p.   174. 

K      The  protoconch  of  this  species  is  papillose,  the  nuinber  of  whorls 

Bvar\'ing  from  three  to  four.     It  is  snifxith  throughout  the  earlier  whorls, 

Bbut  marked  in  the  tinal  ( ?)  portion  of  the  last  whorl  by  smooth  narrow 

vertical  riblets  w*hich  are  widely  separated.      At  first  the  interspaces 

are  smooth,  but  later  revolving  lines — the  bogimiing  of  the  spirals — 

appear,  but  these  do  not  cross  the  riblets.     The  nunilicr  of  riblets  varies 

trom  three  to  five. 
Tlic  conch  begins  with  roimded  whorls  with  strong  uniiorni  n)undcd 
lbs  which  are  rather  narrow  and  separated  by  interspaces  several  times 
as  wide  as  tlie  ribs.     They  arc  crossed  by  strong  sharp  and  uniform 
I  spirals  of  which  from  five  to  six  are  visible.      After  a  vohition  or  two 
llhe  spirals  in  the  center  of  the  whorls  become  stronger  and  sharper, 
produchig  strong  cusps  at  the  crossing  of  the  ribs.     The  latter  become 
tronger,   broader  and   less  defined  and   a    subsutural   band   appears, 
idicating  the  presence  of  a  posterior  canal 

In  the  adult  the  ribs  are  somewhat  less  distinctly  defined  and  the 
ubsutural    band  and  posterior  canal   more   profonnd.      Intercalated 
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Spirals  sometimes  appear,  occurring  at  times  even  in  pre-ephebic  stages. 
The  shoulder  is  somewhat  flattened,  and  near  the  suture  becomes 
slightly  concave.  The  lines  of  growth  are  not  infrequentiy  strong  and 
imbricating,  strongly  cancellating  the  spirals,  which  are  sometimes 
nodose  at  the  intersection. 

Gerontic  characteristics  are  shown  by  the 
separation  of  the  inner  lip  from  the  columella, 
and  the  consequent  formation  of  an  umbilicus 
(pi.  IX,  fig.  3).  Also  by  the  disappearance  of 
the  ribs  and  the  excessive  development  of  the 
posterior  canal. 

An  elongated  variety  of  this  species  is  figured 

in  fig.  8,  plate  IX.     In  this  the  whorls  are  loosely 

coiled,  appearing  more  rounded ;  the  ribs  are  more 

pronounced   throughout,    and    secondary    spirals 

Fig.  15.    Clavilithes     arc  well  developed.      This  latter  feature  marks 

rugosus,    the    proto-      ^|^jg  variety  as  more  accelerated  in  development  in 

g.  7,  p  .    .  .      ^j^jg  respect,  than  the  normal  species. 

Localities:    Paris  Basin  (M.  C.  Z.  1380,  1373,  1377  van,  1378); 

Grignon  (M.  C.  Z.  1374,  1379,  1375).     Var.  M.  C.  Z.  1413,  Young  M. 

C.  Z.  1125. 

Horizon:   Calcaire  Grossier;  Eocene. 

CLAVILITHES   DAMERIACENSIS    (Deshayes). 

(Plate  X,  figs.  5  to  8;    Plate  XI,  fig.  6.) 
i865.  Fusus  dameriacensis  Deshayes,  Anim.  sans  vert.,  T.  3,  p.  256,  pi.  85,  figs- 

23,  24. 

The  protoconch  of  this  species  is  of  the  normal  papillose  type,  of  ^- 
little  more  than  three  volutions,  umbilicated  and  with  septa.  Tlie  las'C^ 
portion  is  furnished  with  fine  vertical  riblets  which  are  smooth,  but 
have  fine  thread-like  spirals  in  the  interspaces.  This  merges  into  th^' 
normal  whorls  of  the  conch. 

The  conch  is  ribbed  and  spirally  striate  from  the  beginning,  th^^ 
whorls  changing  from   the  cylindrical   fonn  of  the  protoconch   to  »- 
rounded  one.     They  embrace  up  to  the  middle  of  the  preceding  whorl^ 
thus  making  the  ribbed  spire  less  elongate.     This  is  the  chief  diflFerenc^ 
between  the  young  of  this  species  and  C,  rngosus.     The  ribs,  at  first 
strong  and  widely  distant  and  uniform  tliroughout,  increase  in  strengtti 
on  the  periphery  but  become  obsolete  towards  the  sutures.       In  the 
fourth  or  fifth  volution  the  ribs  disappear  altogether,  while  at  the  same 
time  intercalated  spirals  appear  between  the  primary  ones.     The  spirals 
are  uniform  and  equidistant  except  near  the  suture,  where  they  are 
more  crowded.     The  last  whorl  or  two  of  the  conch  are  ribless,  rounded 
and  covered  with  more  or  less  strongly  marked  spirals,  whicli  become 
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weaker,  however  toward  the  end.  The  subsutural  band  and  posterior 
canal  are  well  developed  and  characterize  all  the  whorls  from  the 
neanic  on.  It  is  generally  emphasized  by  a  concavity  which  marks  the 
upper  portion  of  all  the  later  whorls,  and  is  also  faintly  traceable  on  the 
earliest  ones. 

The  characteristic  features  of  this  species  are  the  strongly  ribbed 
young  spire,  in  which  there  are  from  three  to  five  volutions,  and  the 
spirally  striate  ribless  volutions  of  the  adult.  Both  these  features 
show  that  this  shell  is  still  quite  primitive  when  compared  with  the 
other  species  of  this  series,  in  which  the  spire  is  scarcely  ribbed,  and  the 
last  whorls  are  smooth  and  free  from  spirals. 

The  rounded  whorls  without  ribs,  but  with  spirals,  mark  the 
dameriacensis  stage  of  the  species  of  this  series.  When  present  this 
stage  always  follows  the  ribbed  rugosus  stage.  The  present  species, 
C  dameriacensis,  consists  of  these  two  stages,  the  development  of  both 
being  about  equal. 

Locality:  Paris  Basin  (M.  C.  Z.  27750,  27724,  27775,  ^777^)- 

Horizon:  Middle  Eocene,  Calcaire  Grossier  (Desh.). 

CLAVILITHES  CONJUNCTUS   (Deshayes). 

(Plate  X,  fig.  6;    Plate  XI,  figs.  1-5.) 
1837.  Fusus  conjunctus  Deshayes,  Coq.  Foss.  Env.  Paris,  t.  2,  p.  527,  pi.  70, 

figs.  16,  17. 
1889.  Clavilithes  conjunctus  Cossmann,  Cat.  Coq.  Foss.,  p.  174. 

The  protoconch  of  this  species  consists  of  from  three  to  four  volu- 
tions, and  has  all  the  characteristics  normal  to  this  series.  It  merges 
into  the  conch. 

The  conch  is  spirally  striate,  the  spirals  being  uniform  and  equidis- 
tant. Towards  the  end  of  the  first  volution  undulations  appear,  and 
these  in  some  specimens  in  the  collection  rise  to  the  distinctness  of 
ribs.  They  are  never  very  prominent,  however,  and  after  two  or  three 
volutions  they  disappear  again.  Thus  the  rugosus  stage  is  condensed 
in  this  species.  This  is  followed  by  a  short  dameriacensis  stage,  in 
which  the  ribless  but  round  whorls  are  marked  by  strong  spirals. 
These  spirals  are  strongest  on  the  upper  portion  of  the  whorl,  but 
become  faint  and  finally  obsolete  on  the  lower  portion.  Intercalated 
spirals  appear  usually  in  the  second  or  third  volution  of  the  conch, 
though  in  some  specimens  they  do  not  occur  until  considerably  later. 

The  whorls  of  the  dameriacensis  stage  are  succeeded  by  those  of  the 
conjunctus  type.  These,  the  final  and  typical  whorls  of  this  species, 
are  still  rounded  but  perfectly  smooth  or  with  the  spirals  so  weak  as 
to  be  scarcely  visible.  This  represents  the  next  stage  in  advance  of 
the  dameriacensis  stage,  and  when  well  developed  requires  a  condensa- 
tion of  the  earlier  stages  to  make  room.     On  typical  specimens  between 
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two  and  three  whorls  of  this  type  exist,  and  from  one  to  two  whork 
of  each  of  the  preceding.  In  some  specimens  the  ribbed  rugosus 
stage  is  scarcely  developed. 

All  the  changes  are  gradual  and  the  stages  merge  into  each  other. 
The  variations  of  this  species  lie  between  C.  dameriacensis  and  C. 
parisiensis,  and  the  varieties  approach  the  one  or  the  other,  according 
to  the  smaller  or  greater  amount  of  acceleration  which  they  have 
experienced.  The  greatest  variation  is  in  the  length  of  the  ribbed 
portion  of  the  spire,  some  specimens  of  this  species  approaching  the 
more  accelerated  specimens  of  C.  dameriacensis  and  establishing  a  com- 
plete gradation  between  the  two  species. 

The  concavity  seen  on  the  whorls  of  C  dameriacensis  is  also  slightly 
traceable  on  the  adult  whorls  of  some  specimens  of  C.  conjunctus 
(Plate  XI,  fig.  i).  It  usually  contains  faint  spirals  while  the  re- 
mainder of  the  whorl  is  smooth.  The  concavity  is  also  indicated  on 
Deshayes'  figure. 

The  neanic  stage  of  this  species  (Plate  XI,  fig.  3)  is  the  structural 
equivalent  of  the  ephebic  stage  of  C.  dameriacensis,  the  shell  in  both 
cases  being  characterized  by  the  absence  of  ribs,  and  by  well-developed 
spirals.  The  conjunctus  characters  may  be  assumed  long  t)efore  the 
shell  has  reached  full  size.  In  that  case  the  young  C,  conjunctus  is 
indistinguishable  from  the  young  C.  parisiensis  which  passes  through 
a  conjunctus  stage  before  it  attains  the  parisiensis  character  of  the 
adult.  We  may,  however,  assume  with  good  reason  that  young  shells, 
in  which  the  rugosus  stage  persists  long  and  is  succeeded  by  a 
dameriacensis  stage,  will  probably  not  pass  beyond  the  conjunctus  stage, 
i.  e.,  that  these  are  immature  C.  conjunctus.  On  the  other  hand  those 
shells  in  which  the  early  stages  are  abbreviated  or  eliminated,  will 
probably  pass  beyond  the  conjunctus,  and  into  the  parisiensis  stage; 
these,  therefore,  are  the  young  (neanic)  of  C.  parisiensis.  No  sutural 
shelf  or  terrace  appears  on  this  species,  though  it  may  appear  in  an 
extremely  gerontic  individual.  Nevertheless,  in  some  adult  specimens 
there  is  a  slight  thickening  below  the  suture,  producing  a  subterraciform 
appearance.  This  is  precisely  the  character  of  the  whorls  of  an  im- 
mature C.  parisiensis.  The  adult  C.  conjunctus,  therefore,  is  the  stnic- 
tural  equivalent  of  the  neanic  C.  parisiensis. 

Each  stage  is  characterized  only  by  the  features  which  belong  to 
the  adult  whorls  of  the  species  after  which  the  stage  is  named.  Thus 
the  dameriacensis  stage  is  that  portion  of  the  shell  in  which  the  whorls 
are  round  without  ribs  and  marked  by  spirals.  The  species  (dam- 
eriaccnsis)  must,  however,  have  these  characters  in  the  adult  whorls 
and  it  must  have  a  rugosus  stage  preceding  it.  This  rugosus  stage 
may  be  long  or  short — in  the  typical  specimens  it  is  long.  We  may 
find,  however,  specimens  in  which  acceleration  is  confined  to  the  early 
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^s ;  f  €.,  the  rtigosus  stage  may  be  condensed  and  the  danteriacensis 
remain  for  a  longer  time,  probably  through  adnlt  stages.  This 
would  still  be  a  C,  dameriacensis,  but  a  variety  in  which  the  early  stages 
are  accelerated.  Thus  specific  characters  are  based  on  adult  char- 
acteristics to  a  large  extent;  t.  c,  on  the  stage  which  the  adult  has 
reached  in  development.      If  a  specimen  should  be  found  in  which 

■  the  rugosus  stage  has  been  dropped  altogether  and  the  dameriacensis 
stage  follows  on  the  protoconch,  and  never  reaches  the  conjunctus  stage 
even  in  tlie  ephebic  condition,  it  might  be  desirable  to  call  it  another 

■  species,  even  though  the  adult  has  the  true  characters  of  F.  dameria- 
censis. It  is  not  likely,  however,  that  acceleration  would  act  so  locally 
for  we  may  expect  that  tlie  spirals  become  obsolete  and  a  true  conjunctus 
stage  appear.  In  a  highly  accelerated  C.  conjunctus  the  rugosus  stage 
may  be  eliminated,  but  not  the  damcrimcnsis  stage.  On  the  other  hand, 
acceleration  may  act  not  in  the  nepionic  but  in  the  neanic  stage  (Plate 
XI,  ^^.  2).      The  rugosus  stage  may  be  well  developed,  and  may 

■  have  strength  to  resist  condensation  so  to  speak,  but  the  dameriacensis 
stage  may  be  less  resistant,  and  hence  be  eliminated  by  acceleration. 

Thus  the  conjunctus  stage  may  follow  immediately  upon  the  rugosus, 
^  without  or  with  but  a  short  dameriacensis  stage  between, 
^        Again,  acceleration  may  act  equally  on  all  stages,  condensing  the 

earlier  ones,  but  not  eliminating  any  of  them.     Then  the  typical  form 
^  of  the  species  is  produced. 
^       Localities:  Paris  Basin  (Cuise)  (M.  C.  Z.  1068) ;  Parnes  (M.  C.  Z. 

1065,  1066,  27743) ;  Chaumont  (Acad.  Sci.  6882)  ;  Paris  Basin  (M, 
_  C  Z.  X067,  27764). 
^       H orison:    Middle  Eocene,  Calcaire  Grossier.     (Also  recorded  by 

Deshayes  from  the  Sables  moyens.   Upper  Eocene.) 


CLAVILITHES   CONJUNCTUS,  senile   variety. 

(Plate  XIII,  fig.  la) 

This  specimen  differs  from  the  normal  form  of  the  species  in  its 
I  acceleration  of  senile  characters,  which  in  the  present  individual  appear 
I  in  the  late  neanic  and  early  ephebic  stages.     The  chief  characteristic 
[is  the  looseness  of  the  coil  at  these  stages,  which  results  in  the  pro- 
duction of  an  external  sutural  canaliculation.      A  slight  looseness  of 
coiling  is  observable  in  some  typical  young  of  C.  eonjuncius^  and  in 
the  present  individual  a  similar  slight  looseness  goes  back  to  the  late 
\  dameriacensis  stage.     The  separation  increases  steadily,  until  the  speci- 
men at  tlie  age  and  size  of  the  early  ephebic  of  a  normal  C  conjunctus 
shows  a  very  decided  lot:isening  of  the  last  whorl     Coincident  with  this 
I  feature  the  last  whorl  has  become  more  cylindrical,  departing  from 
I  the  rounded  character  normal  to  C.  conjunctus.      The  aperture  has  also 
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become  more  elongate  and  narrower,  the  outer  lip  being  nearly  straight 
instead  of  uniformly  curved  as  in  typical  individuals  of  C.  conjunctus. 

In  the  character  of  the  whorl  and  the  outline  of  the  outer  lip,  as 
well  as  the  profundity  of  the  posterior  canal,  this  shell  approaches  the 
young  of  C  parisiensis,  but  that  species  has  a  sutural  shoulder  or  ter- 
race, and  not  a  canal,  as  in  the  present  individual.  The  features  are 
sufficient  for  specific  distinction,  but  since  only  one  specimen  is  known 
it  is  better  to  consider  it  a  gerontic  or  highly  accelerated  individual. 

H orison  and  Locality:  Paris  Basin,  Calc.  gross.  (Grobkalk.)  ColL 
Bronn.  (M.  C.  Z.  1105). 

CLAVILITHES   PASISIENSIS  (Mayer-Eymar). 

(Plate  X,  fig.  10;   Plate  XI,  figs.  7-9.) 
1803.  Fusus  longcevus  Lamarck,  Ann.  du  Mus.,  t  I,  p.  317. 
1816.  Fusus  long<EVus  var.  Lamarck,  Encycl.  Meth.,  pi.  425,  fig.  4;  also  F,  cla- 

vellarus  var.,  ibid.,  fig.  2  a-b. 
1837.  Fusus  longarvus  Deshaves,  Coq.  Foss.  Env.   Paris,  t.  2,  p.  525,  pi.  74, 

figs.  18,  19. 
184a  Ctaviliihes  longcevus  Swainson,  Treatise  on  Malacology,  p.  304,  fig.  72  b. 
1866.  Fusus  longarvus  Deshayes,  Anim.  sans  vert.,  t.  Ill,  p.  256. 
1877.  Fusus  (Cyrtulus)   parisiensis  Mayer-Evmar,   Pal.  Pariserstufe  von  Ein- 

siedeln,  p.  89. 
1889.  Claznlithes  deformis  Cossmann,  Cat.  Coq.  Foss.  Eoc.  Env.  Paris,  p.  173. 
Not  Murex  longcevus  Solander,  Brander's  Foss.  Hants.,  1766,  p.  22,  pi.  II,  fig.  40, 

pi.  VI,  fig.  7Z' 
Not  Murex  deformis  i:0LANDER,  ibid.,  p.  22,  pi.  II,  figs.  37-38,  pi.  VIII,  fig.  83. 

It  is  very  unfortunate  that  the  well-known  type  species  of  the  genus 
Clavilithes,  the  Fusus  lon^^ccz'us  of  Lamarck,  should  have  to  suffer 
transference  from  one  specific  name  to  another.      Since  the  specific 
name  was  preoccupied  by  Solander  in  1766  for  a  totally  distinct  species 
of  the  British  Eocene  it  can  not  be  retained  for  the  Paris  Basin  species, 
the  type  of  the  genus.     M.  Cossmann,  the  eminent  French  authority 
on  the  fossils  of  the  Paris  Basin,  has  recognized  this  point,  and  sought 
to  rectify  it  by  applying  Solander's  name  F.  deformis  to  the  type 
species,  holding  that  the  French  species  is  identical  with  the  British  one 
to  which  Solander  applied  that  name.     I  feel  convinced  that  that  is  a 
mistake.     The  types  of  Solander's  Murex  deformis  were  very  young 
specimens,  the  one  in  the  early  nepionic,  the  other  in  the  early  neanic 
stage.      The  protoconch  in  both  cases  is  heavy  and  irregular,  of  the 
type  shown  in  the  specimen  pi.  XIV,  fig.  5.     The  early  whorls  are  also 
depressed  or  flattened  in  the  upper  exposed  portion,  thus  producing* 
a  trochoid  rather  than  a  naticoid  apex. 

It  seems  to  me  highly  probable  that  the  specimens  figured  by 
Solander  are  the  young  of  the  large  species  so  characteristic  of  the 
British  Eocene,  which  is  herein  described  under  the  name  Clavilithes 
solandcri,  new  species,  and  which  Solander  figured  as  a  variety  of  his 
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Murex  longcpims  (Sol.  fig.  93).  (See  pi.  XIV,  figs.  5  and  6,  and 
pi.  XV,  figs.  I  and  2.)  It  is  not  improbable,  however,  that  the  young 
specimen  of  Solander*s  figure  37  may  prove  to  be  the  young  of  C. 
longcpvus  (Solander)  not  Lamarck  (pi.  XIV,  fig.  8). 

This  leaves  Mayer-Eymar's  name  F.  parisiensis,  proposed  in  1877, 
as  the  only  available  one  for  the  type  of  the  genus  Clavilithes,  This  is 
certainly  a  most  appropriate  name,  since  the  species  in  its  typical  form 
is  unknown  outside  of  the  Paris  Basin. 

In  view  of  the  uncertainty  which  is  attached  to  the  types  of  Sol- 
ander's  Murex  deformis,  and  in  view  of  the  fact  that  this  species  was 
based  on  material  too  yovmg  to  allow  determination  of  its  true  specific 
relationships,  I  propose  to  discard  Solander's  name  deformis  entirely, 
and  to  apply  the  name  C,  solanderi  nom.  nov.,  to  the  large  characteristic 
species  of  Claznlithes  of  the  British  Eocene. 

Description  of  Clavilithes  parisiensis. 

The  protoconch  is  of  the  normal  papillose  type,  with  minute  apex, 
and  naticoid  early  whorls.  No  varix  has  been  observed.  On  the 
latter  part  of  the  smooth  portion  a  few  faint  vertical  plications  exist. 
Faint  spirals  are  visible  between. 

In  all  the  broken  specimens  the  septum  appears  as  a  funnel-shaped, 
curved  closing  element  of  the  protoconch.  The  septum  makes  about 
a  third  volution,  so  that  the  tip  is  perhaps  half  a  volution  further  within 
the  protoconch.  The  distal  end  (tip)  of  the  septum  is  uniformly 
rounded  and  lies  free  in  the  cavity  of  the  protoconch  with  the  excep- 
tion of  that  portion  which  lies  next  to  the  columella,  which  is  generally 
united  with  the  latter.  The  protoconch  is  still  umbilicated  at  this  stage. 
There  is  some  variation  in  the  form  and  outline  of  the  septum  in  dif- 
ferent individuals.  Septa  have  also  been  noticed  in  later  portions  of 
the  shell,  after  the  normal  characters  of  the  conch  have  appeared. 
Similar  septa  have  also  been  observed  in  other  species  of  this  genus. 

The  conch  begins  with  whorls  which  are  ribless  but  marked  by 
strong  revolving  lines  or  spirals.  These  are  uniform,  subequal,  at 
first  closely  crowded,  later  more  and  more  widely  separated. 

The  succeeding  portion  varies  somewhat.  In  one  variety,  which  is 
strongly  accelerated,  the  ribs  are  almost  obsolete,  the  whorls  being 
smooth,  except  for  the  spirals  (pi.  XI,  fig.  7).  In  another  less 
accelerated  variety,  the  ribs  are  quite  strongly  developed,  of  the 
rugosus  type,  distant  and  bulging  near  the  center.  Intercalated  spirals 
appear  in  the  third  whorl  of  the  conch  or  later.  When  the  ribs  are 
well  developed  the  whorls  have  the  aspect  of  the  young  C.  dameria- 
censis,  from  the  close  coiling  of  the  volutions  and  the  strong  develop- 
ment of  spirals  (pi.  XI,  fig.  9). 
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The  rugosus  stage  is  succeeded  by  a  dameriacensis  stage,  which  is 
usually  short  and  consists  of  rounded  whorls,  free  from  ribs,  but 
ornamented  by  strong  spirals.  With  the  disappearance  of  the  spirals 
the  dameriacensis  merges  into  the  conjunctus  stage,  which  is,  as  a  rule, 
strongly  developed  in  this  species,  even  though  the  dameriacensis  stage 
should  be  absent.  This  is  particularly  the  case  in  the  varieties  with  a 
short  or  obsolete  rugosus  stage,  the  suppression  of  which  leaves  room 
for  the  development  of  the  dameriacensis  and  conjunctus  stages  (pi.  XI, 
fig.  7).  When,  however,  the  rugosus  stage  persists,  the  dameriacensis 
and  conjunctus  stages  are  abbreviated,  the  parisiensis  stage  following 
soon  after  the  rugosus  (pi.  XI,  fig.  9;  pi.  X,  fig.  10).  In  this 
respect  fig.  8  of  pi.  XI  is  intermediate  between  fig.  7  and  9  of 
the  same  plate.  In  some  accelerated  individuals  the  rugosus  stage 
is  almost  eliminated,  but  the  ribless,  spiralled  dameriacensis  stage  is 
well  marked.  This  is  followed  by  the  parisiensis  stage,  the  conjunctus 
stage  being  eliminated.  In  the  early  stages  of  the  more  characteristic 
specimens  of  this  species  the  subsutural  concavity  on  the  upper  part 
of  the  whorls,  which  is  characteristic  of  C.  conjunctus,  is  well  developed. 

In  the  adult  or  ephebic  stage,  a  sutural  shelf  is  developed  and  the 
aperture  contracts  until  the  side  of  the  whorl  is  parallel  to  the  longi- 
tudinal axis  of  the  shell.  The  body-whorl  thus  becomes  cylindrical. 
This  is  the  parisiensis  stage,  and  when  it  occurs  in  conjunction  with 
the  conjunctus  and  rugosus  stages  we  have  a  typical  C.  parisiensis. 
The  dameriacensis  stage  may  pr  may  not  be  present,  according  to  the 
degree  of  acceleration  which  the  shell  has  experienced.  Variation 
is  also  produced  by  the  unequal  acceleration  of  different  stages  of 
the  shell,  one  or  the  other  of  which  may  be  developed  at  the  expense 
of  the  adjoining  one.  Thus  a  number  of  varieties  are  produced  which 
shade  into  each  other  and  connect  this  species  with  others  of  this  series. 

In  an  injured  or  gerontic  specimen  (M.  C.  Z.  1081,  pi.  X,  fig.  10)  the 
last  portion  of  the  last  whorl  assumes  again  the  features  of  the  con- 
junctus stage.  The  shoulder  disappears  and  the  lines  of  growth  be- 
come lamellose  and  crowded  while  the  whole  whorl  becomes  more 
globose.  Similar  features  are  seen  in  injured  specimens  of  all  sizes. 
The  shoulder  expression  of  the  whorl  below  the  suture  is  not  at  once 
regained,  but  a  rounded  indefinite  form,  lying  between  C.  parisiensis 
and  C.  conjunctus  is  produced.  One  specimen  only  has  been  observed 
( M.  C.  Z.  io<:)3)  in  which  the  last  part  of  the  last  whorl,  of  a  moderate 
sized  specimen  had  a  projecting  shelf  similar  to  that  of  C.  scalaris.  The 
specimen  is  from  Auvers. 

Localities:  Chaiiniont  (M.  C.  Z.  /O/j?,  Agassiz)  ;  Parnes  (M.  C.  Z. 
1075,  l>aucaiilt,  27753,  Duval)  ;  Grignon  (M.  C.  Z.  1079,  108 1,  Duval; 
Acad.  Sci.  8025,  6892)  ;  Mt.  St.  George  (Cossmann)  ;  Chaumery  (M. 
C.  Z.  1076,  Koninck,  2778/)  :  Cuise  (  M.  C.  Z.  1095)  ;  Paris  (M.  C.  Z. 
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1069,  ^072,  27752,  1078,  II 18;  27725,  2775s,  27756)  ;  Auvers  (M.  C.  Z. 
1093)  'y  Loins  (M.  C.  Z.  2'j'j^2>), 

Horizon:   Eocene  (Middle;  Deshayes).     Calcaire  grossier. 

CLAVILITHES   TUBERCULOSUS    (Deshayes). 

(Plate  X,  fig.  4.) 

1837.  Fusus  tuberculosus  Deshayes,  Coq.  Foss.  Env.  Paris,  t.  2,  p.  522,  pi.  73, 

figs.  14,  IS 
1889.  Clavilithes  tuberculosus  Cossmann,  Cat.  Coq.  Foss.,  p.  174. 

The  shell  here  illustrated,  though  immature,  appears  to  be  a  distinct 
species  derived  from  C.  dameriacensis.  I  have  identified  it  with 
Deshayes'  Fusus  tuberculosus,  which,  as  far  as  description  and  illustra- 
tion allow  us  to  judge,  has  the  characters  found  in  the  shell  under  con- 
sideration. The  early  stages  are  like  those  of  C.  dameriacensis,  the 
rugosus  stage  being  represented  by  a  number  of  ribbed  whorls  and  the 
dameriacensis  stage  by  spirally  striate  rounded  whorls.  Toward  the 
end  of  the  latter,  however,  the  sutural  shelf  characteristic  of  C. 
parisiensis  is  developed,  without  the  change  from  a  rounded  to  a 
cylindrical  form  of  whorl.  This  association  of  dameriacensis  and 
con  functus  type  of  whorl  with  parisiensis  shelf  appears  to  be  character- 
istic of  this  species  and  indicates  an  unequal  acceleration,  where  a  feature 
characteristic  of  a  late  stage  in  one  series  is  added  to  those  character- 
istic of  an  earlier  stage  in  the  same  series.  In  other  words,  one  feature 
is  accelerated  while  the  others  are  correspondingly  retarded  in  develop- 
ment. The  subsutural  concavity  characteristic  of  C  conjunctus  is 
strongly  developed  in  this  species,  and  to  this  is  due  the  rotund  char- 
acter of  the  whorl,  which  is  ordinarily  lost  with  the  development  of 
the  sutural  shelf.  This  shelf  is  an  independent  development  in  this 
species. 

The  ribs  of  the  rugosus  stage  of  this  species  are  usually  much 
stronger  than  those  of  the  corresponding  stage  of  C.  dameriacensis,  and 
give  the  characteristic  tuberculous  appearance  at  the  suture.  Since 
the  specimens  which  I  have  seen  are  all  immature  it  is  impossible  to  be 
certain  that  they  do  not  represent  the  young  of  the  next  species '(C. 
subscalaris) ,  As  will  be  shown  later,  C.  subscalaris  passes  through 
a  stage  (neanic)  which  is  the  structural  equivalent  of  the  adult 
fephebic)  stage  of  C.  tuberculosus. 

A  specimen  from  the  middle  Eocene  of  Parnes  (Acad.  Sci.)  which 
has  been  identified  by  Cossmann  with  this  species  has  more  the  char- 
acters of  an  excessively  thick-set^  and  short-spired  C.  rugosus.  The 
whorls  are  bulging,  and  the  ribs  are  far  apart  and  swollen  in  the  middle. 
They  become  obsolete  toward  the  sutures,  below  which  there  is  a  strong 
concavity.     On  the  last  whorl  the  ribs  are  fainter,  and  the  concavity 
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is  Strong.  There  is  no  sutural  shelf,  and  the  spirals  are  strong.  This 
is  probably  an  immature  shell  in  which  the  shelf  has  not  yet  appeared. 
The  shelf  is  shown  in  Deshayes'  figure  of  this  species. 

Localities:  Paris  (M.  C.  Z.  1116,  Koninck)  ;  Parnes  (Acad.  Sci. 
6901.  Cossmann,  M.  C.  Z.  27760)  ;  Grignon  (B.  S.  1412). 

Horizo7i:  Middle  Eocene,  Calcaire  Grossier. 

CLAVILITHES   SUBSCALARIS   sp.  nov. 

(Type  Plate  XII,  fig.  9;  var.  Plate  X,  fig.  i;  Plate  XII,  figs.  1-3,  7,  8,  10-12.) 

This  species  is  generally  classed  with  C  parisiensis  to  which  it  bears 
a  close  resemblance  in  many  respects,  and  especially  to  accelerated  indi- 
viduals of  that  species.  It  is,  however,  a  much  more  accelerated  species 
and  typical  individuals  are  readily  distinguished.  The  early  stages 
are  generally  much  condensed,  and  the  characteristic  sutural  shelf 
appears  in  the  early  whorls,  usually  before  the  characteristics  of  the 
early  stages  have  disappeared. 

In  the  pre-ephebic  stages  this  species  has  all  the  characters  of  C. 
tuberculosus,  but  it  passes  beyond  that  stage,  assuming  the  cylindrical 
shelved  whorls  characteristic  of  C  parisiensis  with  which  it  is  identical 
only  in  the  ephebic  stage. 

The  diagnostic  characters  may  be  summed  up  as  follows:  Proto- 
conch  and  earliest  volutions  normal.  The  ribbed  stage  occupies  usually 
a  few  whorls  only.  Succeeding  ribless  whorls  are  generally  convex, 
but  soon  merge  into  the  cylindrical  ones.  The  sutural  shelf  appears 
with  the  disappearing  of  the  ribs,  sometimes  earlier.  It  is  strongly 
developed,  often  projects  outward  to  some  extent,  but  does  not  form 
the  distinct  rim  of  Clavilithes  scalaris.     Adult  stage  as  in  C.  parisiensis. 

The  most  prominent  character  of  this  species  is  the  early  appear- 
ance of  the  sutural  shelf  which  is  also  characteristic  of  C.  scalaris.  But 
that  species  forms  a  projecting  sutural  rim  or  flange  in  the  adult  which 
does  not  occur  in  C.  suhscalaris.  There  are  many  intermediate  forms 
which  connect  this  species  with  C,  parisiensis,  and  hence  some  author- 
ities consider  them  conspecific.  It  may,  however,  be  emphasized  that 
similar  gradations  exist  between  practically  all  the  species  of  the  genus. 

The  variations  of  this  species  are  readily  determinable  from  a  con- 
sideration of  the  various  ways  in  which  the  stages  can  be  combined. 
By  acceleration  of  one  and  retardation  of  another  character,  distinct 
and  important  varieties  are  produced  which  form  the  connecting  links  be- 
tween the  primitive  species  on  the  one  hand,  and  the  highly  progres- 
sive on  the  other,  thus  showing  an  uninterrupted  development  gov- 
erned according  to  the  law  of  acceleration. 

An  individual  showing  all  the  stages  is  illustrated  in  fig.  7  of  pi.  XII. 
In  this  specimen  about  two  whorls  are  in  the  tuberculosus  stage,  fol- 
lowed by  one  and  a  half  whorls  with  parisiensis  characteristics.      A 
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Strongly  accelerated  variety  is  shown  in  fig.  3,  pi.  XII,  and  a  slightly  less 
accelerated  one  in  fig.  2  of  the  same  plate.  In  the  first  of  these  speci- 
mens the  protoconch  which  consists  of  three  and  a  half  volutions  is 
followed  by  a  smooth  and  spirally  striate  rounded  whorl.  This  and 
the  succeeding  whorls  embrace  each  other  closely,  thus  producing  a 
short  and  swollen  spire.  Faint  undulations  occur  on  some  of  the 
whorls  but  there  are  no  ribs.  There  are  two  spirally  striate  whorls 
without  shelf  (dameriacensis  stage).  The  shelf  appears  in  the  third 
whorl.  Toward  the  end  of  the  fourth  whorl  the  spirals  have  become 
obsolete  and  the  whorl  changes  from  rounded  to  cylindrical.  A  very 
pronounced  posterior  canal  is  developed.  In  fig  2  the  whorls  embrace 
in  a  similar  manner  but  about  two  whorls  of  the  rugosus  stage  (ribbed) 
are  retained.  With  the  disappearance  of  the  ribs  the  sutural  shelf 
makes  its  appearance,  and  later  the  spirals  disappear.  A  subtiiberculosus 
and  a  tuberculosus  stage  is  produced.  This  is  followed  by  a  short 
porisiensis  stage.  Fig.  i  of  plate  XII  represents  another  accelerated 
variety.  Here  the  shelf  appears  while  the  ribs  are  still  represented  by 
undulations  (this  may  be  called  a  rugoso-tuberculosus  stage).  This  is 
succeeded  by  a  very  short  tuberculosus  stage  (the  spirals  having  dis- 
appeared with  the  ribs),  and  this  quickly  merges  into  the  parisiensis 
stage.  The  rugosus  stage  is  very  persistent,  there  being  at  least  four 
complete  volutions.  Fig.  4  of  plate  XII  represents  an  immature  C. 
parisiensis  which  has  scarcely  passed  beyond  the  conjunctus  stage. 
The  last  part  of  the  whorl  shows  a  deformation. 

A  strongly  marked  variety  from  Paris  is  shown  in  fig.  8  of  plate 
XII.  This  might  well  be  considered  a  distinct  species.  The  spire  is 
short  and  the  last  whorl  is  thick,  condensed  and  with  a  long  anterior 
canal.  The  protoconch  is  furnished  with  a  few  narrow  vertical  riblets. 
These  are  followed  by  the  normal  ribs  of  the  conch  which  are  character- 
istic of  about  three  volutions.  A  sutural  shelf  is  formed,  before  the 
ribs  fully  disappear,  giving  a  short  rugoso-tuberculosus  stage.  A  short 
sub  tuberculosus  stage  (like  tuberculosus  but  with  spirals)  follows,  and 
is  in  turn  succeeded  by  a  smooth  tuberculosus  stage.  These  three 
shelved  and  round-whorled  stages  are  very  short,  and  soon  give  way  to 
the  cylindrical  whorls  of  the  parisiensis  stage.  Thus  the  present  variety 
of  C,  subscalaris  consists  of  a  rugosus,  a  short  rugoso-tuberculosus,  a 
short  sub  tuberculosus,  a  longer  tuberculosus  and  a  well-developed 
parisiensis  stage. 

Figs.  5  and  6  of  plate  XII  show  young  specimens  of  accelerated 
varieties  of  perhaps  this  species,  but  more  probably  of  C.  scahris.  In 
fig.  s  the  ribbed  stage  is  absent  altogether,  having  been  dropped  out 
(acceleration  by  elimination).  The  whorls  are  all  round  and  spirally 
striate,  intercalated  striae  arising  in  the  third  whorl.  The  sutural 
shelf  appears  while  the  spirals  still  continue   (subtuberculosus  stage). 
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In  fig.  6  the  ribs  are  very  faint,  but  otherwise  the  specimen  is  like 
the  preceding  except  that  in  the  last  portion  of  the  last  whorl  the  shelf 
projects  slightly  outward  as  in  C.  scalaris.  This  occurs  before  the 
disappearance  of  the  spirals  which  are  simple,  or  with  intercalations 
only  in  the  upper  part  of  the  whorl.  In  fig.  lo  is  shown  a  young  speci- 
men in  the  tnberculosus  stage,  the  shelf  appearing  at  about  the 
time  of  the  disappearance  of  the  spirals.  In  fig.  ii  is  shown  a 
specimen  in  which  the  shelf  is  faintly  marked  in  the  ribbed  stage, 
though  perhaps  scarcely  sufficiently  to  be  considered  a  rugoso'tubct' 
culosus  stage.  The  subtuberculosus  stage  is  very  short,  having  been 
practically  eliminated.  The  tnberculosus  stage  occupies  about  half  a 
volution,  and  is  followed  by  the  parisiensis  stage.  In  figs,  i,  lo  and  ii 
the  ribbed  whorls  (rugosus  stage)  are  unusually  persistent. 

Fig.  9,  the  type  of  the  species,  is  a  strongly  accelerated  individual 
of  the  Claznlithcs  series.  The  shelf  appears  in  the  fourth  whorl  before 
the  ribs  have  disappeared  (rugoso-tuberculosus  stage)  and  rapidly  be- 
comes prominent.  The  spirals  disappear  with  the  ribs,  thus  cutting 
out  the  subtuberculosus  stage.  The  tnberculosus  stage  continues  for 
about  half  a  volution  or  more,  and  then  merges  into  the  parisiensis 
stage.  The  shelf  becomes  very  prominent  and  begins  to  project  beyond 
the  shell  below,  thus  faintly  approaching  the  characters  of  the  scalaris 
stage.     This  stage,  however,  does  not  occur. 

Fig.  12  shows  a  differently  accelerated  individual.  The  rugosus 
stage  is  short  and  faintly  ribbed,  the  shelf  not  being  fomied  until  the 
disappearance  of  the  ribs.  A  short  subtuberculosus  and  longer  tuber- 
culosus  stage  occurs,  and  then  the  parisiensis  stage  becomes  strongly 
developed.  This,  therefore,  is  a  typical  C.  snbscalaris  only  with  the 
earlier  stages  differently  accelerated  than  in  fig.  9. 

A  specimen  from  Loins,  France  (M.  C.  Z.  27754),  is  extremely 
accelerated.  There  are  two  and  a  half  normal  rugosus  whorls,  then  a 
subsutural  thickening  occurs,  which  soon  develops  into  a  shelf.  This 
though  narrow  is  pronounced.  There  are  nearly  two  volutions  which 
have  ribs  and  a  shelf,  the  latter  even  projecting  slightly  after  the 
scalaris  manner.  The  spirals  disappear  half  a  volution  or  more  before 
the  ribs,  the  latter  gradually  passing  into  undulations.  Shortly  after 
the  disappearance  of  the  ribs  the  whorls  become  cylindrical  and  the 
shelf  is  no  longer  rimmed. 

Localities:  Paris  (M.  C.  Z.  1077,  Bronn ;  1071,  Lyell ;  1102,  Duval, 
1070;  27748,  Duval;  277^7,  Dyer)  ;  Cuise-Laniotte  (M.  C.  Z.  27749); 
Chamery  (27744;  27745  Type;  27.769  young?):  Xanteuil  (M.  C.  Z. 
1074,  Reneault)  ;  near  Xantes  (M.  C.  Z.  27751):  Fames  (M.  C.  Z. 
2y'/42)  ;  Chauniont  (M.  C.  Z.  27747)  ;  Ix>ins  (M.  C.  Z.  27754,  Dyer). 

Horizon:    Middle  Eocene,  Calcaire  Grossier. 
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CLAVILITHES    SCALARIS    (Lamaick)« 
(Plate  X,  figs.  2,  3;  Plates  XIII.  figs,  ij,  15-30.) 

816.  Fujus  scaiaris  Lamarck,  Encyclop.  Meth.  Tab.,  425,  fig.  7. 
1822.  fusHS  scataris  Lamarck,  Anim.  sans  vert.,  t.  VIL  P-  134- 
1837.  Fusus  scaiaris  Deshaves,  Coq,  Foss.  Env.  Paris,  t.  2,  p.  525,  pL  72,  figs. 

13.  t4. 
1866,  FusHS  scaiaris  Desha  yes,  Anim.  sans  vert.,  t.  Ill,  p.  257. 
l88gi  Clat^iithcs  longitvus  Cossmann,  Cat.  Coq.  Foss.,  p.  172. 
Not  Murex  longanms  Sdlander,  Brander's  Foss.  Hants,,  p,  22,  pi  IL  fig.  40,  and 

p!.  VI.  fig.  73-  1766. 
This  species  is  the  tcrniinal  nienibcr  of  the  st-rits  as  far  as  devel- 
oped within  thtr  rarisian  province.  It  is  a  highly  accelerated  type, 
the  ribbed  rugosus  stage  being  very  short  or  dropped  out  altogether. 
The  sulural  shelf  begins  early  while  the  spirals  are  still  strong  on  the 
subtubcrculosus  whorl.  Not  infrequently  the  shelf  appears  in  the  ribbed 
boris,  forming  a  rugoso-tubercu/osus  stage.  In  some  specimens  the 
shelf  appears  as  early  as  the  third  volntion.  A  tuberculosits  and  a 
parisicfisis  stage  normally  follow  the  subtitbcrculosNs  stage,  but  one  or 
both  may  be  absent  in  highly  accelerated  varieties.  The  final  stage  of 
this  species — the  scaiaris  stage — is  brought  about  by  the  deepening 
of  the  depression  below  the  suture.  The  shelf  as  a  consequence  pro- 
jects beyond  the  whorl  as  a  rim.  Coincidently  the  shoulder  has  become 
Ver\'  wide  and  is  bordered  by  the  swollen  t^i\gc  of  the  rim.  The  |>os- 
terior  canal  corresponding  to  this  form  of  shelf  has  a  T-shaped  outline. 

There  are  several  distinct  varieties  of  this  species.  In  the  most 
typical  one  (see  Deshayes*  figure)  the  shoulder  appears  after  two  or 
tliree  whorls  of  the  conch  and  the  ribs  are  almost  obsolete.  The  pro- 
jecting rim  may  appear  while  the  shell  is  still  in  the  titbercuiosus  stage; 
f.  c,  round  sm(X)th-shelved  whorls  without  spirals.  Or  it  may  appear 
simultaneously  with  the  appearance  of  the  f^anslensis  stage :  f.  e.,  when 
the  smooth-shelved  whorl  becomes  cylindrical.  The  subtuberculosus 
stage  may  be  crowded  out  and  the  tttbcrattosus  stage  follow  directly 
upon    the    rugosus.      Again,    both    subtuberctflosus   and    tttberculosus 

;es  may  be  eliminated,  and  the  parisiatsis  stage  follow  upon  the 
fugostis  stage. 

Numerous  otlier  variations  are  possible,  and  their  characteristics 
'may  be  determined  by  permuting  and  combining  the  characters  of  the 
various  stages  and  substages  in  every  manner  possible.  In  a  large 
Collection  all  or  nearly  all  tlicse  possible  variations  may  be  found,  since 
rdly  any  two  individuals  are  exactly  alike.  Except  in  the  most 
accelerated  indivitluals  a  neanic  C.  scaiaris  and  an  ephcbic  C,  sub- 
alaris  are  structurally  equivalent,  and  every  C  scaiaris  has  the  char- 
ters of  an  adult  C  subscalaris  before  it  acquires  those  typical  of  its 
own  species. 
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Specimen  fig.  2  of  plate  X  has  two  ribbed  volutions  followed  by  a 
subtuberculosus  stage,  with  spirals  and  shoulder,  of  something  less 
than  a  volution.  With  the  assumption  of  the  cylindrical  form  the  shdf 
begins  to  project,  so  that  the  parisiensis  stage  is  practically  dTX>pped 
out  altogether. 

In  fig.  3  of  the  same  plate  is  a  differently  accelerated  individual.  A 
rugosO'tuberculosus  stage  occurs,  the  last  ribbed  whorl  having  a  nar- 
row shelf.  A  short  subtuberculosus  stage  follows,  but  the  whorl 
quickly  becomes  cylindrical,  and  the  shelf  begins  to  project.  The 
spirals  are  still  retained  and  they  occur  in  the  last  whorl  where  the 
shelf  projects  strongly.  The  whorl  is  still  convex,  owing  to  the  strong 
constriction  below  the  shelf.      The  shelf  is  turned  slightly  upward. 

Fig.  13,  pi.  XIII,  shows  a  young  specimen  with  rugosus,  subtuber- 
culosus and  tubcrculosus  stages.  The  shelf  begins  to  project  in  the 
latter.  Figs.  15  and  17  show  young  individuals  in  the  subtuberculosus 
stage.  Fig.  16  shows  a  specimen  which  in  the  early  neanic  stage  re- 
sembles C.  subscalaris,  while  figs.  18  and  19  show  young  specimens 
which  likewise  have  just  passed  the  stage  in  which  they  had  the  char- 
acters of  C.  subscalaris.  In  the  majority  of  specimens  the  subtuber- 
culosus or  tubcrculosus  stages  occur,  followed  frequently  by  a  short 
parisicftsis  stage,  before  the  shelf  begins  to  project.  In  many  speci- 
mens the  shelf  slopes  outward  instead  of  inward. 

In  the  collection  of  the  Philadelphia  Academy  of  Sciences  is  a  small 
specimen  of  this  species  in  which  the  permanent  projecting  shelf  begins 
almost  in  the  first  ribless  volution.  There  are  about  two  ribbed  and 
spirally  striate  volutions  (rugosus  stage)  followed  by  a  short  ribless 
and  spirally  striate  volution  in  which  there  is  a  strong  shelf  (subtuber- 
culosus stage).  The  characteristic  projection  of  the  shelf  appears 
immediately  after  this,  before  the  disappearance  of  the  spirals.  Thus 
the  tubcrculosus  stage  as  well  as  the  parisiensis  stage  is  crowded  out. 

Localities:  Chauniery  (M.  C.  Z.  27760);  La  Chapelle  (M.  C.  Z. 
1083);  Paris  (M.  C.  Z.  1084,  Bronn;  1085,  1086  Agassiz)  ;  Jancron 
(M.  C.  Z.  1087);  Bazile  (M.  C.  Z.  1888);  Auvers  (M.  C.  Z.  1089, 
1090,  1091,  1092,  Duval)  ;  Montmiraille  (M.  C.  Z.  27786) ;  Le 
Guepclle  (Acad.  Sci.  6893,  Cossmann). 

Horizon:  Upper  Eocene:  Sables  Moyens,  lower  and  middle  beds, 
but  not  the  upper  (Desh.).  At  Coumant  specimens  were  found  rang- 
ing from  18  to  20  and  22  ccntim.  in  length,  and  65  mm.  in  width  (Desh. 

1866). 

CLAVILITHES   MACROSPIRA   Cossmann. 

1889.  Clavilithes  macrospira  Cossmann,  Ann.  Soc.  Roy.  Mai.  de  Belgique,  t  24, 
p.  173,  pi.  6,  fig.  7. 

This  is  an  accelerated  species  in  which  the  shelf  appears  early,  but 
the  whorls  never  become  cylindrical ;  they  rather  assume  a  conical  shape. 
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In  this  respect,  as  well  as  appearance  generally,  it  recalls  the  typical 
British  species  C.  solanderi,  but  since  C  macrospira  was  described 
from  imperfect  material  its  identity  with  the  British  species  is  not 
proved.  Should  more  perfect  material  show  this  identity,  Cossmann's 
specific  name  will  of  course  supersede  mine. 

Cossmann  states  that  the  young  whorls  are  ornamented  by  ribs  and 
spirals,  but  that  these  have  disappeared  on  the  fifth  whorl  before  the 
last,  the  final  ones  being  smooth. 

Two  specimens  from  the  Paris  Basin  (M.  C.  Z.  27761),  though 
worn,  show  the  characters  of  this  species.  The  earliest  whorls  are 
broken  away  and  the  characters  of  the  youngest  stages  is,  therefore, 
not  determinable.  The  final  portions  of  the  last  whorl  have  a  scalaris- 
like  projection  of  the  shelf. 

This  species  may  have  been  derived^ from  C.  subscalaris  by  flat- 
tening of  the  upper  portion  of  the  whorls. 

Localities:  Paris  Basin  (M.  C.  Z.  27761). 

Horizon:  Upper  Eocene  (Cossmann). 

CLAVILITHES  MAXIMUS   (Deshayes). 

1824.  Fusus  maximus  Deshayes,  Coq.  Env.  Paris,  p.  526,  pi.  71,  figs.  1 1-12. 
1850.  Fusus  maximus  Deshayes,  Rouault,  Foss.  Eoc.  Env.  Pau,  T.  Ill,  pt.  2,  p. 

489,  Pl-  17,  fig.  8. 
1889.  Clavilithes  maximus  (Deshayes)  Cossmann,  Cat.  Coq.  Eoc  Paris,  T.  4, 

p.  177. 

This  very  large  and  robust  species  from  the  middle  Eocene  of 
Chaumont,  etc.,  is  of  somewhat  uncertain  affinities. 

According  to  Rouault,  Deshayes'  figure  does  not  agree  with  the 
description  given  by  that  author,  the  illustrated  specimen  being  doubt- 
less a  very  old  and  worn  individual.  The  shell  figured  by  Rouault  is 
stated  to  have  in  the  neighborhood  of  fourteen  whorls,  the  last  of  which 
have  a  strong  shelf.  Only  six  whorls  are  shown,  the  top  being  broken 
away,  and  there  probably  were  not  above  three  or  four  more.  The  ribs 
are  broad,  separated  by  less  than  their  width,  and  they  persist  into 
the  penultimate  whorl  as  faint  wrinkles  or  undulations.  Intercalated 
spirals  are  shown  on  the  earliest  preserved  whorls.  The  shelf  begins 
on  the  last  of  the  ribbed  whorls,  is  well  developed  and  horizontal.  On 
the  preceding  whorls  it  is  replaced  by  a  subsutural  band.  The  whorls 
become  cylindrical  after  the  appearance  of  the  shelf,  and  the  spirals 
persist,  though  faintly,  onto  the  otherwise  smooth  body-whorl.  They 
are  strong  on  the  spindle.  The  total  length  of  the  shell  figured  by 
Rouault  must  have  been  between  five  and  six  inches.  The  shell 
resembles  the  British  C,  solanderi,  but  the  ribbed  whorls  continue 
longer,  the  sides  are  parallel  to  the  axis  instead  of  converging;  the 
shelf  is  horizontal  instead  of  sloping  inward,  and  the  spirals  are 
persistent,  especially  on  the  spindle. 
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Localities:  Chaumont,  Bos  d'Arros. 
Horizon:   Middle  Eocene,  Calcaire  grossier. 

CLAVILITHES   DEFORMIS    (SoUuider). 

In  the  British  Eocene. 

(Plate  XIII,  fig.  14;  Plate  XIV,  figs,  i,  3  and  4;  Plate  XVIII,  figs.  7  and  &) 

1766.  Murex  deformis  Solander,  Brander's  Foss.  Hants.,  p.  22,  pi.  II,  figs.  37,  j8w 

The  species  was  described  by  Solander  from  immature  specimens 
obtained  from  the  Eocene  of  the  Hampshire  basin.  As  has  already 
been  remarked  the  name  is  best  discarded,  since  the  precise  relations 
of  the  species  of  which  these  specimens  are  the  young  must  always 
remain  doubtful.  They  probably  belong  to  C.  solanderi  Grabau,  and 
according  to  strict  ruling  Solander's  name  should  have  priority.  There 
is,  however,  the  above-mentioned  element  of  doubt,  which  makes  such 
ruling  in  this  case  a  questionable  expedient. 

In  plate  XIII,  fig.  14,  is  illustrated  a  characteristic  example  of  the 
young  Claznlithes  comparable  to  C  deformis  (Solander)  as  it  occurs 
in  the  Eocene  clays  of  Barton. 

The  protoconch  (pi.  XVIII,  figs.  7  and  8)  is  much  larger  and 
more  robust  than  is  even  the  case  in  the  French  species  of  the  genus. 
Its  median  whorl  has  a  diameter  of  nearly  4.5  mm.,  while  the  average 
diameter  of  the  median  whorls  in  the  French  species  is  less  than  3  mm., 
seldom  exceeding  2.5  mm.  In  one  specimen  from  Barton  the  diam- 
eter of  the  median  whorl  of  the  protoconch  was  found  to  be  5  mm. 
There  are,  however,  specimens  in  which  the  protoconch  approaches  in 
size  more  nearly  that  of  the  French  species.  The  number  of  volutions 
varies  from  three  to  nearly  four,  and  they  almost  always  show  an 
irregularity  in  thickness.  A  characteristic  feature  not  found  in  the 
French  species  is  the  flattening  of  the  upper  exposed  portion  of  the 
early  whorls  of  the  protoconch,  thus  giving  a  sloping  or  trochiform 
character  to  the  apex  (pi.  XVIII,  figs.  7  and  8).  The  apex  of  the 
protoconch  of  the  Parisian  species  is  naticoid  with  the  convexity  of  the 
whorl  unimpaired. 

In  the  conch  the  spirals  appear  before  the  ribs.  The  latter  are  at 
first  mere  undulations  which,  however,  quickly  become  pronounced  in 
most  cases.  In  some  accelerated  types  the  ribs  never  appear,  the  early 
whorls  being  merely  spirally  striate.  The  contour  of  the  early  whorls 
is  strongly  convex.  Intercalation  of  spirals  does  not  appear  until 
after  the  second  volution  of  the  conch. 

There  is  great  similarity  in  general  appearance  between  the  British 
young  shells  described  as  C.  deformis  and  the  young  of  C.  subscaJaris 
and  C.  scalaris  from  the  Paris  Basin  beds. 

Localities:  Common  in  the  Barton  Beds  of  the  Hampshire  Basin 
(M.  C.  Z.  27783)  Bracklesham  (M.  C.  Z.  27765). 

FJoricon:  Upper  Eocene. 
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CLAVILITHES    PARISIENSIS    (Mayer  Ey mar). 
In  the  British  Eocene. 
(Plate  XIV*  figs.  7  and  9/) 
So  far  as  1  am  able  to  judge  from  the  limited  amount  of  material  in 
my  hands,  this  species,  while  represented  in  the  liritisli  Eocene,  did  not 
Ittain  its  normal  development  as  found  in  the  specimens  from  the  Paris 
Jasin,     It  is  perfectly  possible,  as  far  as  my  observations  go,  to  dis- 
bngltish  the  Hampshire  basin  specimens  from  those  of  the  Paris  Basin. 
ircn  tliough  we  overlook  the  difference  in  color.     This  is  probably  to  be 
Jrrdated  with  di  (Terence  in   facies  between  the  two  regions,  which 
nust  have  caused  an  ctTective  separation  of  the  two  faunal  provinces 
iren  though  no  other  barrier  existed* 

In  fig.  4,  pi.  Xl\\  is  shown  an  immature  specimen  which  may  belong 
this  species.  The  protoconch  is  not  widely  ditTerent  from  that 
)f  the  Parisian  specimens,  though  the  apex  is  less  depressed  than  in 
[lose  from  tlie  Calcaire  (irossier.  There  are  sunicthing  over  four 
rihttions^  after  which  the  spiralled  and  ribbed  conch  begins.  The 
mgosus  stage  is* short,  followed  by  a  pronounced  damcriaccnsis  stage, 
kfore  the  disappearance  of  the  spirals  a  thickening  of  the  suture 
ccurs  which  marks  the  bcgiiniing  of  the  sutural  shalf.  The  contour 
^f  the  whorl  changes  but  slightly,  still  it  becomes  progressively  less 
rnvex.  In  this  and  in  sf)ecimen  fig.  3  of  the  same  plate  in  which  the 
mgosus  stage  is  more  pronounced,  is  a  suggestion  of  tite  titbenulosus 
tharacteristics,  from  the  appearance  of  a  shelf  wtiile  the  whorl  is 
Hill  of  a  convex  contour.  This  is  particularly  the  case  in  fig.  3,  where 
ie  strong  rngostts  characters  give  the  nodulose  appearance  so  char- 
cterisiic  of  C.  iubercuiosus  (Desh.).  The  same  features  are  shown 
specimen  fig.  i  of  the  same  plate.  Here  the  rugosus  characters 
prsist  still  longer,  but  the  spirals  on  the  ribless  whorls  are  less  pro- 
Bounced.  An  imperfect  shelf  with  a  subsutural  concavity  and  rounded 
:>ntour  of  whorls  strongly  suggests  the  accelerated  type  C.  tuhcrculosus 
&f  the  Paris  Basin.  It  would  be  hazardous,  however^  to  consider  the 
esent  immature  shells  of  this  species,  particularly  since  the  shelf  is 
carccly  more  than  a  thickening  of  the  edge  of  the  whorl,  such  as  may 
ccur  in  abnormal  specimens  of  C.  conjuncttts  or  C  damcriaccnsis.  A 
3istinct  shelf  does  appear  in  the  young  of  some  specimens  of  C 
olandcri  and  C,  longwims,  while  the  contour  is  still  convex. 

A  specimen  from  the  Barton  beds,  Hampshire,  has  the  protoconch 

id  early  whorls  of  the  conch  broken  away  (pi.  XIV,  fig,  7),     About 

^'o  ribbed  volutions  occur  followed  by  one  which  has  t!ie  characters 

jf  C  damcriaccfisis,  being  rounded  and  spirally  striate.     This  is  fol- 

Dwed  by  a  whorl  in  the  conjunct  us  stage  and  one  in  which  a  cylindrical 

lorm  and  a  sutural  shelf  occur,  the  latter,  however,  not  being  flat,  but 
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sloping  outward.  Gerontic  characteristics  are  shown  by  a  thickening 
of  the  lip  through  a  piling  up  of  layers,  and  by  the  formation  of  a  deep 
posterior  canal,  as  well  as  a  slight  sutural  canal. 

Another  adult  specimen  from  the  Bracklesham  beds  of  New  Forest, 
Hampshire  (pi.  XIV,  fig.  9),  shows  a  septum  near  the  end  of  the  proto- 
conch,  and  an  acceleration  in  the  nepionic  stage,  in  which  the  non- 
undulate  spirally  striate  character,  usually  seen  only  in  the  last  stages 
preceding  the  con  June  tus  stage,  makes  its  appearance.  A  few  faint 
undulations  are,  however,  still  visible  in  the  early  nepionic  stage.  There 
are  about  three  volutions,  which  have  the  form  and  spirals  of  the 
damcriacensis  stage,  the  spirals  being  uniform,  except  just  below  the 
suture,  where  they  are  closely  crowded.  Intercalated  spirals  appear 
toward  the  end  of  these  volutions. 

The  conjunctus  stage  is  seen  in  the  next  whorl,  which  is,  however, 
soon  modified  by  liaving  the  whorl  flattened  laterally  and  so  becoming 
cylindrical  in  form.  This  continues  for  a  time,  with  an  outward  slop- 
ing shoulder,  giving  an  appearance  very  unlike  that  of  the  French 
species.  A  strong  senile  feature  is  shown  in  the  crowding  together  of 
the  last  added  lamellae,  making  a  rough  terminal  portion  of  the  last 
whorl,  an  irregular  sutural  shelf,  and  a  pronounced  posterior  canal. 

This  specimen  represents  a  case  of  extreme  acceleration,  the  rugosus 
stage  being  practically  dropped  out,  so  that  the  earliest  whorls  of  the 
conch  are  in  the  damcriacensis  stage. 

Horizon:  Bracklesham  (Middle)  and  Barton  (Upper)  beds  of  the 
British  Eocene. 

Localities:  New  Forest  (M.  C.  Z.  2yy6y)  and  Barton  (M.  C  Z. 
27768)  ;  Hampshire. 

CLAVILITHES   CONJUNCTOIDES   sp.  nov. 

(Plate  VIII,  fig.  19.) 
General  characters  like  C.  conjunctus,  but  the  preephebic  wh<^^^^ 
strongly  and  coarsely  ribbed  and  marked  by  spirals,  and  very  unlike  ^*^ 
regular  ribs  and  spirals  found  in  the  Parisian  species.      The  ribs  ^ 
rather  irregular  and  bulging  in  the  center.      The  whorls  embrace  1^ 
than  is  the  case  with   British  species  of  this  genus  generally.      ^    y. 
ribbed  whorls  are  rather  abruptly  succeeded  by  smooth  ones,  vfU^ 
are  at  first  rounded,  but  later  have  their  sides  flattened  and  slopi^^ 
outward  after  the  manner  of  C.  solanderi  and  C.  egregius,      A  f^*^ 
shelf  appears  usually  while  the  whorls  arc  still  round,  thus  show*^^^ 
an  advance  upon  the  French  species.     This  shell  is  readily  distinguish^^ 
from  the  other  British  species  by  its  strongly  and  coarsely  ribbed  sp*^ 
This  distinguishes  it  also  from  the  French  species,  from  which  it  al^^ 
differs  in  the  loose  spire  with  rather  deeply  impressed  suture  and  t*^^ 
sloping  sides  of  the  body-whorl.    It  resembles  most  nearly  some  of  t*^^ 
American  species. 
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Locality:  Brockenhurst,  Hants  Co.,  England  (M.  G.  Z.  27794). 
H orison:  Lower  Oligocene  Brockenhurst  beds. 

CLAVILITHES  EGREGIUS  (Beyrich). 

(Plate  XIV,  fig.  2.) 
1865.  Fusus  longmms  var.  egregius  (Beyrich)  von  Koenen,  Zcitsch.  dcr  Deutsch. 

Geolog.  Gcscllsch.,  Bd.  17,  seite  479. 
1889.  Fusus  (Clavella)  egregius  von  Koenen,  Norddeutsches  Unteroligocan,  pt. 

I,  p.  206. 
(Sec  further  C.  egregius  Beyrich  below.) 

The  species  of  ribless  Clavilithes  found  in  the  Brockenhurst  beds 
was  identified  by  von  Koenen  with  Beyrich's  Fusus  egregius.  While 
differing  in  some  minor  respects  from  the  North  German  species,  the 
two  may,  nevertheless,  be  considered  specificially  identical. 

The  protoconch  is  papillose  and  consists  of  several  whorls.  The 
succeeding  whorls  of  the  conch  are  at  first  globular,  with  well  devel- 
oped spirals,  after  which  they  become  flattened  in  their  upper  portion, 
which  instead  of  being  parallel  to  the  axis  of  the  shell  slopes  outward 
at  a  strong  angle.  The  lower  part  of  the  whorl  is  rounded,  but  that 
portion  is  covered  by  the  succeeding  whorl.  The  last  whorl  is  smooth, 
the  sides  nearly  parallel  to  the  axis,  and  the  suture  with  a  very  narrow 
shelf.    The  lip  of  the  figured  specimen  flares  out  suddenly. 

Locality:  Brockenhurst,  Hants  Co.,  England  (M.  C.  Z.  27793). 

Horizon:  Lower  Oligocene  (von  Koenen),  Brockenhurst  beds. 

CLAVILITHES   SOLANDERI   sp.  nov. 

(Plate  XIV,  figs.  5  and  6;  Plate  XV,  figs,  i  and  2.) 

1766.  Murex  longcnms  Solander,  Brander  Foss.  Hants.,  pi.  VIII,  fig.  93.    Not  M, 

longavus  Solander,  ibid.,  pi.  II,  fig.  40,  and  pi.  VI,  fig.  yz- 
1812.  Fusus  longavus  Sowerby,  Min.  Conch.,  vol.  i,  p.  141,  tab.  63,  fig.  i. 
1845.  Fusus  long<Bvus  Desor,  Sowerby's  Mineral.  Conch.,  p.  99,  pi.  46,  fig.  i. 

This  species  is  distinct  from  all  the  French  species  which  have  been 
examined,  though  it  is  genetically  related  to  them.  It  is  larger,  coarser 
and  more  robust  than  any  of  the  Paris  Basin  species.  So  far  as  known 
it  is  confined  to  the  British  Eocene. 

The  protoconch  is  stout,  its  terminal  whorls  flattened  so  as  to  pro- 
duce a  trochus-shaped  apex.  It  is  papillose  and  consists  of  less  than 
three  volutions.  No  ribs  have  been  observed.  (See  further  description 
under  C.  deformis.) 

The  conch  begins  with  a  whorl  somewhat  larger  than  those  of  the 
protoconch  and  marked  only  by  sharp  and  rather  distant  spirals.  After 
this  the  whorls  are  thrown  into  transverse  undulations,  which  in  none 
of  the  specimens  seen  assume  a  true  rib  character.  This  continues  for 
about  a  volution  and  a  half,  the  whorls  being  rounded,  and  then,  by  a 
fairly  sudden  transition,  the  whorls  become  subconical,  smooth  and  with 
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a  sutural  shelf.     In  one  specimen  (pi.  XIV,  fig.  6,  M.  C.  Z.  1058)  the 
spirals  continue  after  the  wrinkles  cease,  the  whori  apparently  still  re- 


FiG.  16.     Claz'ilithcs  solandcri.     A  gerontic  individual   (after  Sowerby)- 


mainin^  subglobnlar.     In  the  succeeding  whorls  the  depression  seen 
below  the  suture  of  C.  conjnnctus  is  shown. 

The  subconic  whorls  continue  to  the  end  of  the  adult  or  ephebic 
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tage,  as  many  as  five  volutions  of  this  type  having  been  noticed.  They 
imply  increase  in  size  and  in  the  width  of  the  sutural  shelf,  but  other- 
wise they  do  not  change.  The  shelf  is  abruptly  marked  off  from  the 
whorl  by  a  slightly  acute  angle,  the  shelf  sloping  inward. 

The  whorls  are  not  absolutely  smooth,  spiral  lines  appearing  faintly 
ti  the  depression  below  the  suture,  as  in  C.  conjunctus.  In  old-age 
ndividuals,  this  depression  becomes  stronger,  and  a  projection  of  the 
utural  shelf  is  produced  as  in  C.  longcsvus  Sol.  The  shelf  in  this 
tage  also  becomes  somewhat  more  depressed,  forming  a  modest 
utural  canal. 

The  increase  in  depth  of  the  shallow  depression  below  the  shelf 
esults  in  producing  an  outward  bulge  in  the  outer  lip  of  the  last  whorl, 
rhis  gives  a  curvature  to  the  lip,  which  in  younger  shells  is  perfectly 
traight  above. 

A  gerontic  individual  of  this  species  is  figured  by  Sowerby  on 
>late  63  of  his  Mineral  Conchology.  This  has  about  six  volutions  with 
.  shelf,  a  little  over  five  of  which  are  of  the  normal  type.  The  last, 
K>wever,  shows  old  age  characteristics  in  the  development  of  a  spinous 
projecting  rim  of  the  shelf.  This  character  is  normal  to  the  adult  of 
he  next  species.  The  spinous  prolongations  afe  not  true  spines  but 
imply  irregular  extensions  of  the  shelf  with  a  depression  below  the 
:xpansion.  From  the  strong  development  of  this  depression  the  outline 
)f  the  whorl  has  again  become  rounded.  The  accompanying  illustra- 
ion  (fig.  16)  is  a  copy  of  Sowerby's  figure. 

The  distinctive  characters  of  this  species  are  produced  by  the  ap- 
)earance  of  the  subconic  shelved  whorls  immediately  after  the  un- 
lulating  spirally  striate  whorls  which  represent  the  rugosus  stage.  The 
ipecies  is  in  other  words  an  excessively  accelerated  one,  in  which  all 
he  smooth  round-whorled  stages  are  dropped  out.  In  the  subconic 
:orm  of  the  whorls  this  species  is  similar  to  C.  macrospira  Cossmann 
)f  the  Parisian  Eocene,  and  it  is  not  impossible  that  the  two  may  prove 
dentical.  The  Parisian  species  is  never  so  large  and  robust,  and  may 
•epresent  a  migrant  from  the  British  province  into  the  Parisian  one. 
From  the  difference  of  physical  condition  it  did  not  thrive  well  in  the 
Paris  area,  just  as  the  migrant  C.  parisiensis  from  the  Paris  province 
did  not  thrive  well  in  the  British  province,  as  indicated  by  the  abnormal 
development. 

Localities:  Hampshire  (M.  C.  Z.  1058,  1059)  J  Barton  cliflF,  Duval 
[M.  C.  Z.  1061  and  1060)  ;  same.  Keeping  (27762). 

Horizon:  Barton  Beds.     Upper  Eocene. 
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CLAVILITHES  LONGAVUS  (SoUnder). 

(Plate  XIV,  fig.  8;   Plate  XV,  fig.  3) 
1766.  Murex  longarjus  Solander,  Brander's  Foss.  Hant.,  figs.  40  and  73,  not  fig. 93. 

This  is  the  terminal  species  of  this  series,  paralleling  C.  scalaris  in 
the  Paris  Basin  Clavilithcs,  These  two  species  are  generally  con- 
sidered identical,  but  their  independait  origin  is  established  on  inspec- 
tion of  the  early  stages  of  each. 

There  has  been  much  confusion  as  to  the  true  Murex  longoTcnis  of 
Solander.  For  a  long  time  the  name  Fusus  longcez/iis  was  applied  to 
the  t}T)e  of  the  genus  Clavilithcs,  which  has  been  identified  by  Cossmann 
with  Solander's  Murex  defonnis.  This  identification  I  consider  ques- 
tionable, and  I  prefer  to  use  Mayer's  name  C  parisiensis,  Sowerby 
described  and  figured  the  fine  example  of  C.  solanderi  here  reproduced 
as  typical  Fusus  langcevus.  Finally  Mons.  Cossmann  identified 
Lamarck's  Fusus  scalaris  from  the  Paris  Basin  with  the  typical  British 
C  longaruus  (Sol.),  calling  all  by  that  name.  In  this  he  is  followed  by 
all  recent  authors.  The  diflFerences  between  these  two  species  have 
been  pointed  out  and  their  independent  origin  noted.  Solander's 
description  with  omission  of  unimportant  parts  is  here  given,  his 
illustrations  are  replaced  by  the  more  satisfactory  photographs  of  char- 
acteristic specimens. 

"...  testa  patulo-caudata  laevi,  anfractibus  supeme  coarctatis 
supra  planis,  (adultioribus)  margine  obtuse  spinosis." 

"Testa  crassiuscula,  laevis,  glabra,  anfractus  supremi  transversim 
striati,  omnes  supra  canali  piano  distincti,  cujus  margines  in  adultioribus 
obtuse,  spinosi  uti  videre  leceat  in  fig.  40  et  73." 

"Cauda  angustata,  longitudine  ipsius  testae." 

"Apertura  ovata." 

The  protoconch  of  this  species  is  like  that  of  C.  solanderi. 

The  conch  begins  with  two  rounded,  irregular  and  spirally  striate 
whorls,  the  second  of  which  has  a  few  vertical  undulations.  This  is 
the  abbreviated  rugosiis  stage.  The  macrospira  stage*  which  follows 
immediately  upon  the  rugosiis  as  in  C.  solanderi,  and  which  in  that 
species  characterized  most  of  the  whorls  of  the  shell,  is  in  this  species 
very  short  with  a  few  striations  and  a  shelf,  which  soon  becomes  over- 
hanging and  spinosc.  The  length  of  duration  of  this  stage  varies  in 
different  specimens,  there  being  sometimes  three  or  four  volutions  m 
which  a  shelf  exists  without  a  projecting  rim.  The  beautiful  regu- 
larity of  the  whorls  of  this  stage,  so  characteristic  of  C.  solanderi,  does 
not  appear  in  this  species,  the  whorls  being  very  irregular.  The  shell 
is  also  more  irregular,  the  surface  not  presenting  that  regular,  gradually 

♦  Whorls  like  C.  macrospira,  conical,  with  sides  straight  and  sloping  upwards, 
and  with  an  abruptly  delimited  shelf. 
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mdening  path-like  spiral  which  is  the  most  pronounced  feature  of  C, 
wlanderi. 

The  spines,  which  generally  appear  quite  early,  become  imbricating 
and  coarse  in  the  later  whorls.  The  body  whorl  is  semi-globular,  as 
in  the  gerontic  specimen  of  C.  solanderi,  and  the  spindle  and  canal 
long.  A  fold  occurs  just  below  the  posterior  canal,  but  becomes  cov- 
ered by  the  thickening  of  the  canal. 

Localities:  Hampshire,  Barton  cliff  (M.  C.  Z.  1062,  1063,  Lyell, 
27763,  Keeping). 

H orison:   Barton  Beds,  Upper  Eocene. 

This  and  the  preceding  species  were  also  referred  by  some  of  the 
labels  to  the  London  Clay  (Lower  Eocene).  This  is  probably 
erroneous. 

No  specimen  of  C.  parisiensis  has  as  yet  been  seen,  which  shows 
anything  but  the  loss  of  characteristics  in  its  gerontic  stage.  By  the 
loss  of  the  shelf  the  species  assumes  again  the  characters  peculiar  to 
the  more  primitive  C.  conjuncfus.  In  the  gerontic  stage  of  C.  solanderi 
we  have,  on  the  other  hand,  a  distinct  addition,  a  new  character,  spines, 
being  developed  in  the  old  age  of  the  individual.  The  succeeding 
species,  C  longcevus,  has  this  newly  acquired  character  developed  to 
the  exclusion  of  almost  all  the  other  characteristics.  The  character  is 
a  newly  acquired  one  in  the  old  age  of  the  earlier  individuals,  and  it 
has  not  only  become  inherited  in  the  succeeding  species,  but,  in  obedience 
to  the  law  of  acceleration,  has  been  pushed  back  into  the  youthful 
stages  of  the  shell. 

No  specimen  of  C  stibscalaris  with  the  scalaris  features  in  the 
gerontic  stage  have  as  yet  been  seen.  From  analogy  with  C.  solanderi, 
and  from  theoretical  considerations,  we  should  expect  to  find  scalaris 
features  appearing  in  extreme  old  individuals  of  C.  suhscalaris. 

There  is  a  remarkable  parallelism  between  the  young  of  typical 
species  of  Clavilithes,  like  those  of  the  Paris  Basin,  and  that  of 
Turbinella  chipolana  Dall  from  the  Tertiary  of  Chipola  River,  Calhoun 
County,  Florida.  Other  species  of  Turbinella  whose  young  are  very 
similar  to  Clavilithes  are  T.  regina  Heilprin  and  T.  scolymoides  Dall, 
both  from  the  later  Tertiaries  of  Florida.  Externally  scarcely  any 
difference  can  be  seen  between  the  young  Turbinellas  and  the  yotmg 
Clazfilithes,  The  protoconch  of  the  former  is  perhaps  somewhat  larger, 
but  that  is  not  always  the  case.  Often  it  shows  a  slight  angularity, 
which  recalls  the  protoconch  of  "Fusns'*  probocidifcriis.  The  character 
of  the  ribs  and  spirals  on  the  young  conch  are  also  closely  similar  to 
those  of  young  Claznlithes.  The  three  strong  columellar  plications, 
which  are  seen  even  in  the  young  of  Turbinella,  and  the  elongated  char- 
acter of  the  lip,  which  recalls  Rhopalithes  noce,  are,  however,  pro- 
nounced differences.  In  the  youngest  shells  of  Turbinella  seen  the 
upper  of  the  three  plications  is  very  weak. 
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These  species  of  Turbinella  run  in  a  general  way  through  the  same 
series  of  variations  as  do  those  of  Clazilithes,  but  no  shoulder  has  been 
observed. 

Clavilithes  in  the  North  German  Oligocene. 

CLAVILITHES   EGREGIUS    (Beyiich). 

(Plate  XIII,  fig.  12.) 

1856.  Fusus  egregius  Beyrich,  Zeitsch.  Deutsch.  Geol.  GcselL.  Bd.  VIII,  p.  78, 

pi.  22.  figs.  1-5. 
1889.  Fusus  (Clavella)  egregius  v.  Koenen.  Norddciitschcs  Untcr-Oligocan,  Lict 

I,  p.  206,  pi.  20,  fig.  II. 

A  single  specimen  of  this  species  has  been  seen  in  which  the  proto- 
conch  and  early  whorls  of  the  conch  have  been  broken  away.  None 
of  the  remaining  whorls  are  ribbed,  and  apparently  none  of  the  earlier 
whorls  were.  The  first  four  whorls  are  spirally  striate,  the  first  two 
globular  with  simple  spirals,  the  next  two  with  intercalated  spirals  and 
the  form  turbinate,  i.  c,  the  greater  portion  below  the  suture  being  flat, 
not  convex.  The  lower  part  is  abruptly  deflected  inward.  The  last 
whorl  is  smooth.  Beyrich  figures  several  large  and  fine  specimens  of 
this  species,  which  rival  in  size  the  Parisian  forms,  without,  however, 
equalling  the  British.  The  last  whorls  remain  smooth  and  of  a  some- 
what rounded  contour,  the  turbinate  aspect  of  the  young  being  lost 
This  and  the  absence  of  the  shelf  show  that  this  species  has  not  passed 
beyond  the  conjunctus  stage.  The  rugosiis  stage  is  dropped  altogether, 
the  species  beginning  with  the  damcriaccnsis  stage.  The  protoconch 
is  papillose  but  the  terminal  portion  seems  to  be  somewhat  coarser  than 
that  of  the  normal  Parisian  forms. 

The  turbinate  aspect  of  the  young  is  caused  by  the  fact  that  the 
later  whorls  embrace  the  earlier  ones  up  to  the  middle. 

Localities:  Wolmirsleben  (M.  C.  Z.  1114)  ;  Wcsteregeln,  Atzendorf 
and  Welsleben,  North  Germany  ( Beyrich)  ;  I^ttorf,  Calbe,  Atzendorf, 
Unseburg,  Wclsleben,  Westeregein,  Osterweddingen,  Helmstadt ; 
Lethen;  North  Germany.  Also  Brockenlnirst  Hants.  England  (von 
Koenen  ) . 

American  Species  op'  Clavilithes. 

The  American  (Gulf  Coast)  species  which  are  generally  referred  to 
the  genus  Clavilithes  offer  a  surprising  parallel  to  those  of  the  Paris 
Basin.  There  arc,  however,  distinct  features  which  persist  throughout 
the  entire  series  and  which  might  perhaps  be  considered  as  sufficient  to 
demand  separation  of  this  series  under  a  distinct  generic  name.  The 
chief  of  these  features  are  the  loose  coiling,  the  broad  ribs  of  the  pf^" 
ephehic  stages,  and  the  character  of  the  protoconch.  The  latter  is  ver>' 
irregular  and  when  ])erfect  presents  a  slight  upward  projecting  apex, 
very  different  from  that  of  the  Paris  Basin  species  which  has  a  termi- 
nation consisting  of  a  minute  naticoid  whorl  with  rounded  apical  end. 
The  a])ical  whorls  of  the  American  species  are  furthermore  laterally 
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pmpressed  as  is  the  case  with  the  species  of  the  British  series,  thus 
iudng  a  trochus-shaped  apex. 

For  the  present  I  will  leave  these  species  under  the  generic  designa- 
:ioo  of  ClomlUhes,  but  with  die  understanding  that  they  form  a  distinct 

['es,  which  may  have  originated  independently. 
CLAVILITHES   PACHYLEURUS  (Conrad). 
\,  Fusus  pachyleurus  Conrad,  Journ,  Phil,  Acad.  Nat.  Sci.,  voL  8,  p*  igo, 
r84&  Fusus  pachyUurus  Conrad,  ibid.,  2d  scr>,  vol  I,  pL  14,  fig.  25. 
1865.  Claveila  pachyleurus  Conrad,  Am.  Joiim.  Conch.,  vol.  I,  p.  18. 
1890.  Fusus  (Ciavclia)  conjunctus  var.  pachyleurus  Gkegorio,  Ann.  de  Geol  et  de 

Pal.,  Ltv.  7,  p.  89. 
iftjj.  Ciaviiithcs  pachyleurus  Cossmann,  ibid.,  Liv.  12,  p.  36. 

m  This  species  is  the  American  equivalent  of  the  Parisian  C.  conjunctus. 
The  early  whorls  are  rather  bulging  with  closely  set  ribs,  the  spaces 
between  which  are  concave  and  scarcely  equal  in  widtli  to  the  ribs. 
The  whole  aspect  of  the  shell  is  stouter  and  more  compact  than  that  of 
C-  humerosus  (pL  VIII,  figs.  17,  18),  and  not  unlike  that  of  C  con- 
functus.  The  depressions  between  the  ribs  are  often  mere  lines.  Each 
whorl  embraces  about  one  third  of  the  preceding  one,  and  the  ribs  are 
itinuous  from  suture  to  suture.     The  shelf  is  practically  undeveloped, 

Localiiies:  Clayborne,  Alabama  (Acad.  Sci.  6912;  Nat.  Mus.  90921). 

Horizon:  Eocene  (Claiborne  beds). 


CLAVILITHES   HUMEROSUS  (Conrad). 

(Plate  VIII,  figs.  17,  18.) 
lavflia  humerosus  Conrad,  Proc.  Acad.  Nat.  Sci.,  vol.  7,  p^  259. 
This  species  in  its  adult  character  is  a  close  parallel  to  Clainliikes 
parisiensis  of  the  Paris  Basin.  It  differs  from  that  species  in  the 
characters  which  distinguish  the  American  species  generally  from  those 
of  the  Paris  Basin.  The  protoconch  is  very  irregular  with  more  or 
less  oblique  whorls,  a  trochoid  apical  portion,  and  a  projecting  apical 
point.     The  last  whorls  have  a  few  faint  and  distant  riblets,  and  ex- 

rtiely  fine  revolving  lines.  There  is  no  abrupt  tennination. 
The  conch  in  its  early  whorls  lias  rounded  distant  ribs  swollen  in 
the  middle,  and  with  numerous  revolving  spirals,  which  are  simple  for 
the  first  tliree  volutions  and  then  become  increased  by  intercalation, 
A  slight  subsutural  band  indicates  a  posterior  canal.  About  four  and 
one  half  volutions  are  ribbed,  and  the  sutures  are  deeply  impressed. 
he  ribs  become  mere  undulations  towards  the  end  of  the  stage,  after 
^ich  one  or  more  whorls  of  the  conjunctus  type  with  rounded  shelfless 
ntour  and  smooth  surface  succeed.  A  few  spirals  may  be  retained 
the  early  portions  of  these  whorls,  thus  forming  a  dameriacensis 
Hage.  The  shelf  makes  its  appearance  gradually  and  the  contour  of 
whori  becomes  cylindrical.      This  outline  is  fully  assumed  only 
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when  the  shelf  is  completely  developed.  The  shelf  generally  slopes 
inward  more  as  in  C.  solanderi  of  the  British  series. 

Localities:  Jackson,  Miss.  (Acad.  Sci.  6884,  Conrad's  t)rpes)  (M. 
C.  Z.  27792)  (Nat.  Mus.  14707) ;  Mount  Lebanon,  La.  (Acad.  Sd. 
6887,  Nat.  Mus.  1473 18,  1473 16)  ;  Montgomery,  La.  (Acad.  Sd. 
6886)  ;  St.  Maurice,  La.  var.  (Acad.  Sci.  6885). 

Horizon:   Jackson  stage.  Eocene  (var.  Qaiborne  stage). 

Note:  The  last-mentioned  variety  has  less  impressed  sutures  between 
the  whoris,  and  the  shelf  appears  eariy,  the  conjunctus  stage  being 
much  condensed  or  almost  eliminated.  The  convexity  of  the  whorls 
is  suppressed,  so  that  the  sides  appear  almost  straight,  though  converg- 
ing upwards.  The  shelf  is  narrow  and  regular.  The  ribs  of  the  neanic 
stage  are  narrower,  more  uniform  and  less  bulging.  The  protoconch 
is  of  the  usual  type.  The  other  Louisiana  specimens  form  connecting 
links,  and  together  these  forms  lead  to  the  Texan  variety  next  described. 

CLAVILITHES   TEXANUS   Hanis. 

1896.  Claviliihes  humerosus  var.  texanus  Harris,  Proc.  Phil.  Acad.  Nat.  Sd., 

1895,  P-  7Z.  pl.  7,  fig.  7. 

This  species  is  a  parallel  to  the  Parisian  C.  subscalaris,  t.  e.,  it  is  in 
the  same  state  of  development.  As  in  the  other  species  of  this  series, 
the  first  whorl  of  the  protoconch  is  abruptly  compressed  and  somewhat 
elevated  so  as  to  produce  a  strong  projecting  point.  The  other  whorls 
are  round. 

The  neanic  whorls  of  the  corich  are  similar  to  those  of  the  variety 
from  St.  Maurice,  La.  In  the  later  whorls  the  spirals  become  subdued. 
The  shelf  appears  early  and  a  slight  depression  forms  below  it,  recalling 
the  deep  concavity  characteristic  of  C.  chamherlaini  Johnson  and  Grabau. 

Locality:  Alabama  Bluflf,  Trinity  River,  Houston  Co.,  Texas  (Acad. 
Sci.  6889)  ;  Claiborne,  Alabama  (Nat.  Mus.  2916). 

Horizon:  Eocene  (Claibomian). 

CLAVILITHES   RAPHANOIDES  (Conrad). 

1834,  Fusus  raphanoides  Conrad,  Journ.  Acad.  Nat.  Sci.,  vol.  7,  p.  144, 

1835.  Fusus  raphanoides  Conrad,  Foss.  Shells  Tert.  Form.  N.  Am.,  p.  54,  pl.  18, 
fig.  8. 

1890.  Fusus  (Clavella)  raphanoides  Gregorio,  Ann.  de  Geol.  et  de  Pal.,  Liv.  7» 

p.  89. 
1893.  Clavilithes  raphanoides  Cossmann,  ibid.,  Liv.  12,  p.  36. 

"Fusiform,  entire;  whorls  slightly  contracted  above;  suture  pro- 
found; margined  by  an  obsolete  raised  line;  body  whorl  abruptly 
rounded  inferiorly;  aperture  suddenly  contracted  above  and  beneath'* 
(Conrad). 

This  species  recalls  C.  egregius  from  the  North  German  Oligocene 
in  its  final  whorls.  Spirals  seem  to  be  absent  altogether  from  this 
species. 
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Locality:  Claiborne,  Alabama  (Conrad)   (Nat.  Mus.  2973), 
Hori::on:   Eocene,  Claiboniian, 

CLAVILITHES   VICKSBURGENSIS  (Conrad). 
I&49.  Clavella  tncksburgensis  Conil\d,  JoiinL  I'hil  Acad,  Nat.  Sci.,  scr,  a.  vol. 
M    I,  p.  207* 
MOi  Ciat'^Ua  incksburgensis  Conrad,  ibid.,  vol  II,  pi.  I,  fig.  5> 

■  "Fusiform,  smooth,  moderately  thick;  spire  conical,  witii  obtuse 
feigitudinal  remote  varices,  first  and  second  volution  entire;  suture 
impressed ;  body  whorl  regularly  rounded  towards  the  beak ;  aperture 
ind  canal  about  one  tenth  longer  than  the  shell;  beak  straight  and 

rnted  214  :  M-" 
*%ocality:  Vicksburg,  Mississippi,  abundant/' 

A  few  faint  undulations  appear  near  the  top,  but  otherwise  the  shell 
is  smooUi  and  recalls  C.  egregius. 

Horizon:  Vicksburg  stage,  Lower  Oligocene. 


I 


CLAVILITHES   KEHNEDYANUS   Hania. 
1895.  Claviiithes  kennedyanus  Harris.  Proc,  Aca<l  Nat.   Sci,  Phil.,  p.  73,  pi  7, 

r  Claviiithes  ktnnedyanus  Harris,  Bull  Am.  FaL,  vol  III,  p.  44,  pi  5,  fig.  S 
(variety).  (See  fig,  17^) 
This  is  a  slender  species  with  the  spire  taper- 
ing  to  a  very  acute  point.  It  has  somewhat  the 
aspect  of  a  Clofvellofusus,  No  fully  preserved 
protoconch  has  been  observ^ed.  It  consists  ap- 
parcnlly  of  tliree  or  more  rounded  whorls,  loosely 
set  one  upon  the  otlier.  The  ribs  of  the  conch  are 
at  first  of  uniform  strength  throughout,  but  later 
they  become  stronger  in  the  middle  and  obsolete 
towards  the  sutures.  They  are  at  first  separated 
by  a  space  much  more  than  their  width  apart, 
then  grow  broader,  with  narrowing  interspaces. 
A  slight  revolving  concavity  occurs  just  below 
the  suture,  Tlie  ribs  disappear  on  about  the 
sixth  whorl  of  the  conch,  after  which  the  whorls 
are  convex-  and  smooth,  the  spirals  being  scarcely 
visible.  The  last  of  the  smooth  whorls  embrace 
the  preceding  ones  up  to  the  suddenly  constricted 
base  of  that  volution,  thus  giving  the  spire  a  uni- 

ru  tapering  aspect. 
Localities:    Woods   Bluff .   Ala.    (Acad.   Sci. 
6914) ;  near  Thomasville  and  Gioctaw  Corner. 
Alabama  (Nat.  Mus.  8885);  Nanafalia.  Ala.,  and  Smithville,  Bastrop 
Co.,  Texas  (Harris). 

Horizon:  Eocene,  Lignitic  and  Lower  Qaibome  stages. 


Fic.  17,  Claviiithes 
kennedyanus,  (After 
Harris.) 
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Fig.  i&  Clavilithes 
chamberlaini  type. 
(After  Johnson  and 
Grabau.) 


CLAVILITHSS  CHAMBSSLAIHI  JolUisoB  and  Qrabav. 

1901.  Clavilithes  chamberlaini  Johnson  and  Giabau,  Proc  Acad.  Nat  Scl  Phil, 
Nov.,  1901,  p.  602,  figures  in  text 

This  species  is  the  structtiral  equivalent  of 
the  Parisian  C.  scalaris  and  the  British  C. 
long(rvus. 

The  spire  of  this  species  is  long  and  slender, 
as  in  C,  kennedyanus  Harris,  with  which  the 
early  whorls  of  the  shell  agree  pretty  well.  Only 
a  portion  of  the  protoconch  has  been  observed, 
but  it  is  apparently  of  the  same  character  as  that 
of  the  American  species  of  this  genus  generally, 
unless  more  slender  than  the  normal.  The  spire 
contains  about  seven  ribbed  whorls;  the  suture 
is  moderately  depressed;  the  ribs  are  swollen 
near  the  middle,  but  become  obsolete  toward  the 
suture;  they  are  at  first  more  than  their  width 
apart,  but  later  become  broader  and  the  inter- 
spaces correspondingly  narrower.  A  subsutural^ 
band  occurs,  and  is  quite  strongly  marked  on  th^^* 

later  ribbed  whorls,  indicating  a  pronoimced  posterior  canal  at  this  stage 

Spirals  on  the  first  five  whorls,  single,  coarser  in 

the   center,  but  becoming  finer   toward   the   sutures; 

interspiral   spaces   broader   than   the   spirals.       Inter- 
calation of  secondary  spirals  begins  on  the  sixth  whorl. 

On  the  seventh  whorl  the  ribs  become  broad  and  ill 

defined,   tending  toward   obsolescence.      Before   they 

have  quite  disappeared,  a  sutural  shelf  sloping  some- 
what  outward  and  bordered   by   a   slightly   outward 

projecting  margin  appears;  this  very   soon   develops 

into  a  serrated  flange.      At  the  same  time  the  whorls 

become  almost   smooth,   the  spirals  usually   only   oc- 
curring on  the  narrowed  anterior  portion  or  canal  of 

the  body  whorl.     Length  of  the  adult  specimen  figured 

39  mm.,  diameter  18  mm. 

Compared  with  C.  Immcrosus  var.  texanns  Harris 

it  has  more  ribs  on  the  spire,  and  these  are  more  regular 

and   bulging,    stronger   spirals,   and   the   well-marked 

serrated  flange.      It  also  differs  somewhat  in  outline, 

the  last  whorl  being  broader  than  the  corresponding 

whorl    of    texanns.       It    differs    from    its    European 

parallels  in  many  characters,  chief  of  which  are  the 

protoconch,  the  long  ribbed  spire,  the  character  of  the 

sutural  shelf  and  flange,  and  other  points  readily  seen 

on  comparison. 


Fia  19.  Cla-  ^ 
znlithes  sp.  Ai^^' 
immature  indi  -^ 
vidual  in  thp-  -* 
rugosus  stagc--^ 
It  probably  be^^ 
longs  to  a  sp 
ci  es  whic' 
never  passes  i 
beyond  thr:^* 
stage,  and  thi-:=*^ 
is  ancestral  ^^ro 
both  kenned^ 
anus  and  char^- 
berlaini. 
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Locality:  Bald  mound,  nine  miles  southeast  of  Jewett,  Leon  Co., 
Texas  (Acad.  Sci.  9409). 

Horizon:  Eocene,  Lower  Claibomian. 


CLAVILITHES  (?)  SALEBROSUS  (Conrad). 

1834-  Fusus  salebrosus  Conrad,  Journ.  Acad.  Nat.  Sci.,  vol.  7,  p.  145. 

1835.  Fusus  salebrosus  Conrad,  Foss.  Shells  Tert.  Form.  N.  Am.,  p.  55,  pi.  18, 

fig.  13. 
1835.  Fusus  protextus  Conrad,  ibid.,  p.  54,  pi.  18,  fig.  7. 
1866.  Fusispira  protexta  and  salebrosa  Conrad,  Check  list,  p.  19. 
189a  Fusus  (Fusispira)  protextus  and  salebrosus  Gregorio,  Ann.  de  Geol.  et 

Pal.,  Liv.  7,  p.  90. 
1893.  Clavilithes  protextus  Cossmann,  ibid.,  Liv.  12,  p.  36. 

Conrad's  F.  protextus  is  the  adult  of  his  F.  salebrosus.  The  ribs  of 
the  early  whorls  are  chiefly  restricted  to  the  peripheral  portion,  the 
shoulder  being  flat  or  slightly  concave  and  ribless.  Spirals  persist 
throughout.  The  last  whorl  or  more  is  entirely  ribless  but  with  a  pro- 
nounced concavity  on  the  shoulder.     There  is  no  sutural  shelf. 

It  is  not  unlikely  that  this  species  belongs  to  another  series  (Fusi- 
spira Conrad). 

Locality:  Claiborne,  Alabama  (Conrad). 

Horizon:  Eocene,  Claibomian. 

The  following  table  shows  the  biologic  equivalency  of  the  various 
species  here  described  under  the  generic  designation  of  Clavilithes. 
The  structural  equivalents,  i.  e.,  those  in  the  same  stage  of  development 
are  placed  upon  the  same  line : 


6.  C.  longavus.     6.  C.  scalaris. 

!  ; 

5a.  C.  solanderi. 


.50.  C.  macro- 
spira. 


6  C.  chamber' 
laini. 


5.  C.  subscalaris 5.  C.  maximus.     5.  C.  texa- 

nus. 


40.  C.  tuber- 
culosus. 


4.  C.  parisiensis. — 4.  C.  parisiensis. 


Jfl.  C.  egre* 
gius, 

I 

3  C.  conjunc- 
toides. 


4  C.  humero-     4.  C.  sp. 
sus.  I 


3a.  C.  vicks-  I 

I  burgensis.  ! 

!  I  ' 

.3.  C.  conjunctus. 3  C.  pachy-  3  C.  raphan-  3  C.  kennedy- 


2.  C.  dameriacensis. 


leurus. 


aides. 


anus. 


I.  C.  rugosus. 
The  dotted  lines  indicate  doubtful  relationship. 
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The  following  table  shows  these  species  in  their  geologic  and 
biologic  relations  with  the  probable  origins  and  mig^tions  indicated 
The  species  of  Clavellofusus  are  also  shown. 


Lower  Eocene. 


Middle  Eocene. 


5- 


ft.* 

a  —     - 


^ 


r 


?5- 


Upper         Lower 
Eocene.     Oligocene. 
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RHOPALITHES  *  gen.  ttov. 

(T^an-fiAjK,  a  club;  /.id*H\  stone) 
Shell  fusiform  with  a  fusoid  protoconch,  consisting"  of  a  smooth 
erect  portion^  of  about  a  whorl  or  over,  and  a  vertically  ribbed  portion, 
with  the  fine  smooth  ribs  widely  separated.  The  conch  consists  of 
ribbed  and  spirally  striate  whorls,  which  are  rather  closely  coiled, 
followed  in  the  more  accelerated  species  by  smooth  whorls,  which  gen- 
erally develop  the  Clavilithoid  shelf.  The  columella  is  furnished  with 
two  or  more  oblique  plications. 

Distribution:  Eocene  of  Paris  Basin ;  Adour  basin ;  Northern  Italy, 
^etc, 
B      Genotype:  Fusus  no^  Lamarck. 

I  RHOPALITHES   RUGOmES   sp.  nov. 

H  (Plate  IX»  figs,  9-12,)      (Type  Plate  IX,  fig.   10  and  text  fig,  20.) 

B1837.  Fusus  rugosus  van  Deshayes,  Coq.  Foss.  Env.  Paris,  pi.  75,  figs.  10,  n. 

The  protoconch  of  this  species  is  fusoid.  obliquely  erect  and  con- 
sists of  a  volution  and  a  half.  The  greater  portion  is  smooth,  but 
toward  the  end  it  is  marked  by  a  few  fairly  strong  smooth  ribs  which 
are  several  times  their  width  apart.  There  are  no  spirals  between  the 
ribs.  The  protoconch  ends  in  a  marked  vari.x,  and  there  is  a  pronounced 
change  in  convexity  and  ornamentation. 

The  conch  begins  with  strongly  ribbed  and  spirally  striate  whorls, 
on  which  the  ribs  are  widely  separated.      Tlie  whorls 
embrace  about  one  third  or  a  little  more,  thus  producing 

§a  very  depressed  spire,      A  considerable  flattening  of 
the  shoulder  and  a  strong  peripheral  angulation  results. 
The   ribs  increase  in  strength  toward  the  periphery 
where  two  of  tlie  spirals  are  strong.     These  are  soon 
reenforced  by  a  third,  and  all  three  produce  blunt  cusps 
at  the  intersections  with  the  ribs.      In  the  adult  or 
ephebic  stage  the  whorls  become  again  more  rounded 
though  the  shoulder  is  still  flattened ,  the  ribs  are  round 
^hnd  obtuse,  and  a  faint  subsutural  band  exists,  indicat- 
Bug  a  |K)Sterior  canal.      Two   well-marked  plications 
■Dccur  on  the  columella. 

This  species  is  the  parallel  of  Claz^lithcs  rugosus,  with  which  it  is 
commonly  united.     While  generically  distinct  it  shares  with  C  rugosus 
the  specific  characteristics  and  hence  is  to  be  regarded  as  the  rugosus 
Aype  of  this  generic  series. 

B      Localities:  Paris  Basin  (M.  C.  Z.  27776,  27777,  Bronn.  1376,  Duval; 
BB7780  Koninck) ;  Grignon,  (M.  Z.  27779,  Duval) ;  UUy,  St.  (Georges 
B(Acad,  Sci.  8027) ;  Damery  (Am.  Mus.  Nat.  ITistO- 
B      Horizon:    Eocene  (Middle,  Cossmann). 

Additional  Remarks. — From  the  begii^ning  of  the  conch  the  whorls 
are  marked  by  strong  vertical  ribs  w^hich  bulge  at  the  center  where  the 
•  Rhopaloiiihes  would  be  more  satisfactory  to  purists  but  is  less  euphonious. 


Fig.  20,  Rho- 
paiithe s  n*- 
goides,  showing 
protoconch. 
(X  10,  M.  C  Z, 
27.777*)  (See 
pl.  IX,  fig.  la) 
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two  Stronger  spirals  occur.  On  some  specimens  the  earliest  whork 
appear  somewhat  more  rounded  than  in  specimen  fig.  20,  but  the  suc- 
ceeding whorls  are  angular  from  the  strong  development  of  the  two 
central  spirals. 

Where  the  two  central  spirals  cross  the  ribs,  a  flattened  node  of 
rather  sharp  character  is  formed,  precisely  as  in  the  neanic  whorls  of 
Falsifusus  scrratus,  where  one  node  occurs,  or  as  in  Fusus  asper, 
where  three  nodes  are  found.  In  some  specimens  the  next  spiral  above 
approaches  the  main  spirals  in  distinctness,  a  peripheral  tricarination 
being  thus  produced.  Above  this  the  spirals  decrease  g^dually  in 
size  toward  the  suture,  while  intercalated  spirals  may  or  may  not  occur. 
The  spirals  are  often  crowded.  The  shoulder  is  often  slightly  concave 
and  the  subsutural  band  accentuates  the  concavity. 

Below  the  peripheral  angulation  the  spirals  are  more  uniform  and 
subequally  spaced,  while  intercalated  spirals  occasionally  appear.     The 
angular  appearance  of  the  periphery  is  lost  in  the  last  whorl  by  the 
increase  in  strength  of  the  other  spirals.     In  more  accelerated  speci- 
mens the  rounded  contour  of  the  body  whorl  is  accentuated  by  the 
faint  character  of  the  spirals,  as  well  as  the  obsolescence  of  the  ribs, 
thickening  of  the  subsutural  band  produces  contours  characteristic  of  R^^^  • 
noa.    This  feature  is  particularly  marked  in  accelerated  individuals. 

A  crowding  of  the  lines  of  growth  often  produces  a  rough  can 

cellation  of  the  spirals. 

In  a  specimen  iii  the  collection  of  the  Philadelphia  Academy  o^fc^  ^^ 
Sciences  the  protoconch,  though  swollen,  is  more  depressed  than  itmrMr  n 
the  other  specimens  seen.  It  resembles  in  this  respect  somewhat  that^r-^^ 
of  Fasciolaria.  Toward  the  end  of  the  first  volution  are  faint  indica — -^' 
tions  or  riblets,  these  becoming  strong  and  closely  set  on  the  last  pailS  -^-^ 
of  the  protoconch.  They  then  become  stronger  and  further  apart  ancfc^  -•^ 
finally  appear  to  merge  into  the  normal  ribs  of  the  shell.  The  twoci^"^^ 
plications  on  the  columella  are  not  well  preserved,  owing  to  the  chalky^^:^^ 
character  of  the  shell. 

RHOPALITHES  AN6ULATUS  (Lamarck). 

(Plate  IX,  figs.  14-17.) 
1803.  Fusus  angulatus  Lamarck,  Ann.  du  Museum,  T.  2,  p.  385. 
1837.  Fusus  angulatus  Deshayes,  Coq.  Foss.  Env,  Paris,  tome  2,  p.  520,  pi.  74*  ^ '   ^ 

figs.  II,  12. 

The  protoconch  of  this  species  closely  resembles  that  of  the  pre — '^^ 
ceding  one,  being  obliquely  erect,  smooth  in  the  early  portion,  but  with^"^" 
smooth  riblets  in  the  last  part.  In  this,  as  in  the  preceding  species,  therc^^  ^ 
are  only  two  of  the  protoconch  riblets  in  the  most  typical  specimens. 

The  conch  begins  with  whorls  in  which  the  angulation  is  but  slightly 
marked  and  which   are   furnished  with   rounded   ribs  and   subequ 
spirals.     This  quickly  merges  into  angular  whorls,  in  which  two  spirals 
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pcome  prominent  on  the  periphcn^  while  the  shoulder  is  marked  by 
numerous  fine  uniform  spirals,  the  primary  ones  being  augmented  by 

Ptercalated  secondary  ones.      On  the  body  of  the  whorl  the  spirals 
«  coarse  and  distinct.      The  intercostal  spaces  l>ecome  more  and 
more  concave,  giving  an  undulatory  instead  of  simply  ribbed  character 
the  surface. 

la  the  nepionic  stage  this  species  has  the  character  of  neanic  or 
\y  ephebic  R.  rugoides,  this  being  well  shown  in  the  young  specimens 
figs.  14  and  15,  pi  IX.     Since  the  adult  characters  of  R,  rugoides 
m  a  development  in  the  direction  of  the  R.  noce  type,  1.  c,  the  sup- 
pressing of  ribs  and   angularity  of  whorl,   it  is  evident   that  if  R, 
nguhtus  is  an  offshoot  from  R.  rugoides,  its  relationship  is  with  the 
lore  primitive  varieties  of  that  species. 

The  gerontic  stage  of  R*  anguhius  has  been  seen  in  a  few  speci- 
icns  (M.  C.  Z,  1382,  pi.  IX,  fig.  21),  These  are  large  for  the  species, 
id  the  last  whorl  reaches  up  onto  the  preceding  with  the  formation  of 
strong  posterior  sinus.  In  the  last  part  of  the  whorl  the  tubercles  are 
powded  and  the  strong  asperations  have  become  subdued.  In  another 
>ecimen  (M.  C  Z.  1377)  the  last  whorl  has  a  rounded  contour,  the 
giilation  having  disappeared.  Tlie  ribs  are  round  and  extend  over 
e  entire  surface  as  in  a  mature  R,  rugoides.  The  posterior  canal  is 
deep  and  strongly  marked,  and  the  subsutural  band  is  very  prominent. 
On  the  shoulder  the  spirals  are  fine,  numerous  and  regular.  On  the 
pdy  they  are  coarse  and  distant. 

This  individual  is  transitional  to  R.  clavelloides,  which  is  pliylo- 
Krontic. 

Al\   the   specimens    examined,    nonnal    or    accelerated,    show    two 
'ong  oblique  columellar  plications.    These  are  best  seen  on  specimens 
th  broken  outer  lip,  as  they  are  only  developed  some  distance  back 
the  aperture.      In  gerontic  types  they  apparently  become  obsolete, 
at  least  are  found  only  far  back  on  the  cohunella. 
Localities:   Paris  (M*  C  Z.  1384,  Baucoult.  1382,  Koninck,  1377, 
kival)  ;  Grignon  (1381.  Agassiz,  1385,  DuvaL  both  M.  C.  Z.)  ;  Mont- 
raille  (M/C  Z.  1383). 

H orison:  Middle  Eocene:  Calcaire  Gross.  (Cossmann).  Upper 
tocene:   Sables  Moyens  (Desh.). 

RHOPALITHES   CLAVELLOmES   sp.  nov. 
(Plate  IX,  iig.  22/) 
%^,  fusu4  angulatus  van  Des haves,  Coq.  Foss.  Env.  Paris,  t.  a,  p.  521,  pi,  y^ 

This  species  holds  the  same  relation  to  R.  angulatus  that  R.  noce  does 
\  /?.  rugoides.  The  last  whorl  is  ahnost  smooth,  having  lost  its  ribs, 
•hich  are  only  represented  by  faint  undulations.      The  sutural  shelf 
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characteristic  of  all  the  phylogerontic  species  of  this  and  related  series 
is  well  developed,  and  the  sides  are  parallel  to  the  axis  of  the  shell. 
We  have  in  this  series  the  shelved  stage  following  immediately  upon 
the  rugosus  stage,  the  latter  being  represented  by  the  R.  angulattts 
type  of  whorl.  This  was  ajready  noted  by  Deshayes,  who  stated  tlnaLl 
the  early  whorls  of  this  variety  were  precisely  like  those  of  R,  angula^'MA^. 
Two  plications  occur  on  the  columella.  In  the  specimen  figured  ^tiie 
ribs  still  persist  as  undulations  but  the  spirals  are  obsolete.  In  ^Cilne 
figure  given  by  Deshayes  (pi.  74,  figs.  4-5)  the  ribs  have  disappeaar^^^xi, 
but  the  spirals  are  still  strong.  These  specimens  show  diflfei:~^^iit 
degrees  of  acceleration. 

Localities:  Paris  Basin  (M.  C.  Z.  1393)  ;  Grignon  (Desh). 

Horizon:  Eocene  (Upper?). 

RHOPALITH£S  TUBERCULOIDES  sp.  nov. 

(Plate  IX,  figs.  23,  24.)     (Type  fig.  24.) 

This  species  occupies  the  position  in  the  present  series  whiclm       C. 
tuberculosu^  occupies   in   the   Clavilithes   series.      From   five  to     ^ix 
whorls  have  the  characters  of  R.  rugoides,  having  all  the  featu^*'^ 
found  in  that  species.      These  are  followed  by  one  or  more  wlio:^^^^ 
which  are  free  from  ribs,  and  only  faintly  marked  by  spirals,  th^^-^^ 
gradually  becoming  obsolete.      These  whorls  are  rounded  in  outlii^^^ 
and  furnished  with  a  well-developed  sutural  shelf  which  slopes  gent--^^ 
outward  as  in  the  majority  of  species  of  Claznlithes.     In  the  specimer^^J^ 
fig.  23,  which  is  somewhat  more  accelerated  than  the  type,  this  shel^^^ 
appears  while  the  shell  is  still  ribbed,  thus  paralleling  some  of  the  nior#^  ^  -^^ 
highly    accelerated    species    of    Claznlithes.       The    posterior    canal  i^'   ^, 
strongly  developed,  and  a  pseudo-umbilication  is  produced  by  the  sepa-^^ 
ration  of  the  inner  lip  from  the  columella.  ^ 

Two  young  specimens  of  this   series  are  in  the  subtuberculosus  '^''^^- 
stage  (pi.  IX,  figs.  18,  19).     The  first  of  these  is  only  a  step  more  ad-    ^^^ 
vanced  than  the  specimen  of  R.  rugoides  figured  on  plate  IX,  fig.  12,    *       ^ 
in  which  the  last  whorl  shows  a  subduing  of  ribs  and  spirals  and  a     -^^ 
general  rounding  of  the  contours.      In  fig.  18  the  ribs  have  entirely     "^^^ 
disappeared  but  the  spirals  remain.      The  sutural  shelf  is  moderately     "^"^-^ 
developed  and  the  columella  is  doubly  plicate.      The  other  specimen     -^^^ 
(fig.  19)  is  somewhat  more  accelerated,  the  rugosus  stage  is  shorter     ^"^^ 
and  the  subtuberculosus  stage  is  more  strongly  developed,  occup)ing     ^^ 
a  complete  volution.      Two   columellar  plications  occur.      It   is,  of     ^*^ 
course,  impossible  to  state  whether  these  are  the  young  of  R.  tuber- 
culoides  or  of  a  form  in  which  a  parisiensis  stage  succeeds  the  tuber-    ^^ 
culosus  stage,  i.  e.,  R.  noco. 

A  specimen  from  Ully,  St.  Georges  (Acad.  Sci.  8026),  shows  the=^ 
characters  of  R.  tuber  culoides.      The  last  whorl  is  rounded,  withoutr 
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ribs  but  with  a  shelf  and  a  slight  depression  or  concavity  below  this. 
The  spirals  are  strong.  The  penultimate  whorl  is  similar,  but  without 
the  shelf.  Four  distinct  plications  are  seen  far  back  on  tiie  columella. 
The  substitural  band  is  prominent. 

Another  specimen  from  Parnes  in  the  same  collection  (6897)  is 
quite  remarkable,  in  tliat  it  retains  its  ribs  even  onto  the  final  whorL 
The  last  of  the  ribbed  whorls  have  a  well-developed  sutural  shelf. 
The  spirals  also  remain  strong.  This  is  a  case  of  partial  acceleration 
in  which  some  of  the  features  which  nonnally  should  have  disappeared 
are  still  present. 

Localities:  Paris  Basin  (M.  C.  Z.  1397,  27784,  27774,  1390,  277281 
type) ;  Ully,  St.  Georges  (Acad.  Sci.  8026)  ;  Parnes  (M.  C.  Z.  27788, 
Acad.  Sci.  6897) ;  Chaussy  (Amer.  Mus.), 

H orison:  Middle  Eocene. 


b 


I 


RHOPALITHES   THOM  (Chemmtz). 
(Plate  XVI,  figs.  1-8.) 
i79S*  Murex  noa  CHEMNrrz,  Conch,  Cabin.,  vol  XI,  p.  296,  pi  212,  figs.  2096,  2097. 
1803.  Fusus  noce  Lamarck,  Ana  du  Museum,  t.  II,  p.  317. 
1815-  fusus  noa  Lamarck,  Tab.  Encycl  Meth.,  pi  425,  fig.  5, 

1823.  fusus  no€e  Lamarck,  Rcc  dc  Planches  dcs  Coq.  Foss.  Env,  Paris,  pi  IV, 
figs.  I,  2. 

1824.  fusus  noee  Deshayes,  Coq.  Foss.  Env.  Paris,  T.  11,  p.  528,  pi.  75,  figs.  8,  9, 
12,  13. 

1866,  Fusus  noa  Desbayes,  Anim.  sans  Vert,»  p.  257. 
1889.  Clavilithes  noct  Cossmann,  Cat,  Coq.  Foss.  Env.  Paris,  p.  174. 
Sec  also: 

1896.  Fusus  (ClaveUa)  note  var.  orangustatus  Gibgorio,  Ann.  de  Geol  et  dc  PaL, 
Liv.  21,  p»  45,  pi  4,  fig.  14  a-c. 

This  species  is  the  parallel  of  Clavilithes  subscalaris.  It  always 
possesses  a  rugoides  stage,  the  young  being  indistingiiii>hable  from 
/?.  rugoides.  This  stage  varies  in  the  number  of  whorls  which  it 
possesses,  these  being  fewer  in  the  more  accelerated  individuals.  There 
is  also  some  variation  in  the  strengtli  of  the  ribs  and  the  angularity 
of  the  periphery  of  the  whorls  which  is  often  accentuated  by  the 
strengthening  of  the  peripheral  spirals  and  the  concomitant  retention 
of  the  shoulder  strise.  The  strong  development  in  accelerated  indi- 
viduals of  the  subsutural  band  gives  the  shoulder  a  concave  appearance 
which  further  accentuates  the  angularity  of  the  periphery.  These 
variations  are  of  the  same  character  as  those  found  in  R,  rugoides. 

One  of  the  characteristic  features  of  R.  nocr  is  the  persistence  of 
the  spirals  on  the  L»ody-whod  after  the  acquisition  of  the  adult  char- 
acteristics. On  the  whorl  itself  they  are  somewhat  subdued,  but  on 
the  spindle  they  are  as  a  rule  very  strong. 

The  specimens  illustrated  on  plate  XVI  show  some  of  the*  chief 
varieties  of  this  very   variable  species.      These   varieties  owe  their 
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origin  to  differential  acceleration,  and  they  present  parallels  to  the 
varieties  of  C.  subscalaris.  Fig.  i  has  a  well-marked  tuberculoides 
stage  with  rounded  ribless  whorls  which  are  strongly  spiralled  and 
have  a  pronounced  sutural  shelf.  This  stage  passes  into  the  true 
no(F  stage  with  cylindrical  whorl,  strong  slightly  outward  sloping 
shelf,  subdued  spirals,  and  an  elongated  pyriform  aperture  with 
a  pronounced  square  posterior  canal.  The  rugoides  stage  occupies 
about  four  or  five  whorls,  the  last  of  these  with  faint  broad  ribs  and 
a  strong  subsutural  band.  The  columellar  plications  are  scarcely 
visible,  owing  to  the  fact  that  they  occur  far  back  on  the  columella. 
They  may  be  seen,  however,  in  broken  specimens. 

Fig.  2  shows  a  more  accelerated  individual  in  which  the  tuber- 
culoides stage  is  almost  wholly  crowded  out.  The  ribbed  spire 
(rugoides  stage)  is  long,  occupying  about  six  whorls.  With  the  dis- 
appearance of  the  ribs  the  cylindrical  form  is  assumed,  the  shelf  passing 
into  the  nocu  stage.  On  this  the  shelf  slopes  strongly  outward.  The 
columellar  plications  are  faintly  visible. 

Fig.  3  shows  a  young  specimen  which  has  barely  passed  beyond  the 
rugoides  stage.      This  latter  is  of  very  short  duration  and  strongly 
spiralled.     The  shelf  just  appears  on  the  last  ribbed  whorl,  there  being' 
nearly  a  complete  volution  of  that  type.      The  tuberculoides  stage  is 
well  developed.     The  two  columellar  plications  are  well  shown  as  the     ^ 
lip  is  slightly  broken.      It  appears,  furthermore,  to  be  characteristic  ^= 
that  the  cohiniellar  plications  are  nearer  the  lip  in  the  young  and  the-^s 
primitive  species  than  in  the  adult  or  the  accelerated  species. 

In  fig.  4  the  shelf  does  not  appear  until  after  the  ribs  have  dis 

appeared,  thus  producing  a  short  stage  comparable  to  the  subtubcr 

culosus  stage  of  the  Clai^ilithes  series.      This  indicates  that  this  indi— " 

vidual  is  less  accelerated  than  the  majority  of  shells  of  this  species. 

A  somewhat  similar  condition  is  shown  in  fig.  6  and  to  a  very  slight  :^^  ^ 
extent  in  fig.  8.  In  the  latter  individual  the  tuberculoides  stage  ncxt^^^^ 
succeeding  is  very  short,  being  almost  crowded  out  and  replaced  by 
the  nocB  stage.  In  the  last  whorls  of  this  stage  a  rather  pronounced 
projecting  rim  occurs  which  recalls  the  characteristics  of  Clavilithes 
scalaris  to  the  more  primitive  specimens  of  which  this  is  a  parallel.  It 
also  forms  a  transition  to  R.  japcti,  the  terminal  member  of  this  series. 

Fig.  7  shows  considerable  acceleration  in  that  the  sutural  shelf 
occurs  in  the  last  two  ribbed  whorls.  Indications  of  the  presence  of 
the  two  columellar  plications  have  been  obtained  in  all  the  specimens 
illustrated  except  figs.  7  and  8.  The  first  of  these  is  a  very  old  indi- 
vidual, and  although  the  lip  is  broken  the  plications  appear  to  be  so 
far  back  as  not  to  be  visible. 

ly  senescent  individuals  the  inner  lip  is  separated  from  the  columella 
and  an  umbilication  is  produced.  In  specimens  where  the  outer  lip 
is  broken  away  sufficiently,  the  columellar  plications  will  show,  even 
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extremely  old  individuals.  In  some  highly  accelerated  types  the 
iuberculoides  stage  is  dropped  out,  the  noac  following  directly  npon  the 
rugoidcs  stage,  the  shelf  often  appearing  in  tlie  latter  stage. 

Localities:  Paris  Basin,  numerous  localities,  including  Chamery 
Grignon,  Montreville,  etc.  {M.  C.  Z,  iioi,  1103,  1104,  1106,  1112,  1131, 
1396,  27726,  27727,  27789-27791) ;  Roiica  (De  Gregorio) ;  Grancona, 
Italy  (Oppenheim)  ;  **  Eocaen  von  Nizza  und  Ungarn  "  (Oppenheim)» 

Horizon:  Eocene,  Calcaire  Grossier,  chiefly  middle.  Erratic  in 
Sables  Moyens,  Upper  Eocene  (Deshayes). 

In  the  collection  of  the  American  Museum  (Zit.  847)  are  several 
specimens  from  Chaussy,  France,  whicii  in  ornamentation  have  never 
passed  beyond  the  rugosns  stage.  The  ribs  persist  to  the  end  though 
the  specimens  are  large.  The  last  whorl  has  a  shelf.  The  specimens 
resemble  R,  clavelloidcs  of  the  angtilatus  branch  (pi.  IX.  fig.  22) 
though  they  belong  to  the  R.  note  series.  In  all  specimens  the  two 
plications  on  the  columella  are  shown.  In  somewhat  more  advanced 
specimens  ribless  w^horls  succeed. 

This  is  a  case  of  retardation  in  development,  the  primitive  stage 

being  retained  long  {%,  t'.,  the  ribs),  so  that  the  shelf  appears  before 

the  ribs  are  lost.     It  is  not  a  primitve  form  but  a  retarded  advanced 

form. 

RHOPALITHES    JAPETI  (Toumouer). 

1873.  Fusus  japiti  TouRNOUER,  Bull.  Gcot.  Soc.  France,  2d  ser.,  T,  29,  p.  501,  tab 

VI.  fig.  7 
Pusus  japtti  TouRNOOER,  Vuiai4sa  di  Rcgny.    Palacontographica  Italica,  111, 

p.  I9J.  iav.  20,  fig.  36  a,  b. 
igoi,  Fusus  japeti  Tournouer,  Oppenheim  Palseontographica,  vol,  47,  p.  216,  laf. 

XXI,  fig.   17.     (See  fig.  21.) 

This  is  the  terminal  species  of  this  series, 
holding  the  same  relations  to  the  preceding 
species  that  Clainlithcs  scakiris  liokls  to  the 
other  members  of  that  series  from  the  Paris 
Basin.  The  best  figure  is  that  gpven  bv  Oppen- 
heim. which  is  here  reproduced. 

The  nepionic  whorls  are  rourid,  with  broad 
rounded  ribs  separated  by  less  than  their  width. 
A  narrow  but  strongly  marked  subsutural  band 
cxrcurs  as  in  R.  notr.  The  spirals  are  strong 
and  numerous  and  appear  to  be  all  of  the  same 
size* 

Tile  ephebic  whorls  are  smooth  or  but  faintly 
marked  by  the  spirals,  except  on  the  spindle 
where  tlie  spirals  are  strong.  The  shelf  is  very 
I  pronounced  and  below  it  is  a  strong  groove 
or  spiral  depression.  The  margins  of  the  shelf  are  turned  upwards 
like  the  rim  of  a  saucer.  The  long  persistence  of  the  ntgoidcs  whorls, 
shows  that  tlie  species  is  terminal  only  to  a  retarded  branch  of  the  series. 


Fig,  2t,  Rhopalithes 
japeti  slightly  reduced. 
(After  Oppenheim.) 
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Oppenheim  says  of  this  species:  '*Die  Form  steht  in  der  Mitte 
zwischen  CL  Noce  einer,  und  CL  longcevxis  Sol.  (=C/.  scalaris  Lam., 
Cossmann,  Cat.  IV,  p.  172)  anderseits;  von  der  ersten  Art  besitzt  de 
die  etwas  schwacheren  aber  immer  noch  hervor  tretenden  Spiralen, 
von  der  letzten  den  rampenartigen  Kiel  an  den  letzten  Windungen." 

Toumouer's  figure  shows  a  less  pronounced  type.  The  spirals 
are  stronger  but  the  ishelf  is  less  projecting.  The  spiral  depression 
below  the  shelf  exists,  however,  and  the  preephebic  stages  are  notB-hkt, 

This  is  an  important  and  common  species  in  the  fauna  of  the 
"Blaue  Margel"  near  Pau  on  the  borders  of  the  Pyrennees — 
degli  Orti,  Val  Orcagna,  Castelcies,  Onigo)  Northern  Italy  (Oppen- 
heim). 

COSMOLITHES  gen.  nov. 

The  species  of  this  genus  are  fusoid  shells  with  ribbed  and  spirally 
striate  whorls  which  in  some  species  become  smooth  toward  the  end. 
The  protoconch  is  depressed  and  naticoid,  consisting  of  about  one  ^ 

and  one  half  volutions.      The  greater  portion  is  smooth,  but  toward  J 

the  end  are  a  number  of  fine,  smooth  and  uniform,  vertical  riblets. 
A  moderate  varix  marks  the  end  of  the  protoconch.     Columella  plaited  J 

with  one  prominent  plait,  and  in  some  specimens  with  an  additional  J 

fainter  one. 

This  genus  differs  from  Rhopalithes  in  its  depressed  naticoid  proto- 
conch, with  numerous  riblets,  and  in  its  single  strong  plication.     The  - 
differences  are  constant  and  important.     These  features  indicate  some            - 
relation  to  Fasciolaria. 

Genotype:  Ftisiis  uniplicatus  Lamarck. 

COSMOLITHES   UNIPLICATUS    (Lamarck). 

(Plate  IX,  figs.  13,  20;    Plate  XIII,  figs.  1-3.) 
(Figures  22  and  23.) 
1803.  Fusus  uniplicatus  Lamarck,  Ann.  du  Mus.,  T.  11,  p.  385. 

1823.  Fusus  uniplicatus  Lamarck,  Receuil  Planch.  Coq.  Foss.  Env.  Paris,  pi.  4, 
figs.  3  a,  b.     (Ann  du  Mus.,  pi.  6,  fig.  3  a,  b.) 

1824.  Fusus  uniplicatus  Desha  yes,  Coq.  Foss.  Env.  Paris,  p.  536. 

The  protoconch  of  this  species  consists  of  one  and  one  half  volu- 
tions, is  depressed,  naticoid,  the  apex  minute,  but  gradually  enlarging 
throughout.  The  last  portion  of  the  protoconch  is  strongly  ribbed, 
with  close-set  smooth  vertical  ribs.  Toward  the  end  faint  spirals  in 
the  form  of  crenulations  appear  between  the  ribs  but  do  not  cross 
them. 

The  conch  begins  abruptly  with  strong  revolving  spirals,  and 
rather  indefinite  rib-like  folds  or  undulations.  These  are  far  apart, 
but  in  the  later  whorls  they  become  more  prominent  and  defined. 
During  the  nepionic  stage  they  are  uniform  from  suture  to  suture,  but 
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Fig.  22.  Cosmo- 
lithes  uniplicatus.  The 
protoconch.  (M.  C. 
Z.   1127.) 


1  the  neanic  and  ephebic  stages  they  are  strong  and  stout  in  the 

liddle,  and  fade  toward  the  sutures.     From  the 

act  that  about  half  of  each  whorl  is  covered  by 

he  succeeding  whorl  the  ribs  appear  to  be  strong 

ust  above  the  suture  and  fade  toward  the  upper 

portion  of  the  whorl. 

Intercalated  spirals  appear  in  the  second  or 
bird  volution  of  the  conch.  The  columella  is 
umished  with  one  strong  and  one  weak  plica- 
ion. 

This  is  the  rugosus  type  of  the  present  genetic  series.  It  is  char- 
icterized  by  the  strong  sharp  spirals,  which  are  like  those  of  Clavilithes 
'ugosus  and  the  other  "rugosus  types"  of  the  various  genetic  series 
studied.  The  spirals  are  crowded  and  weak  on  the  shoulder,  but 
itrong  and  well  spaced  on  the  body  of  the  whorl.  The  whorls  em- 
brace to  near  the  middle,  the  shells  thus  assum- 
ing a  short  depressed  spire.  The  aperture  passes 
gradually  into  the  canal,  without  the  sudden  con- 
striction seen  in  Clavilithes  rugosus. 

The  erection  of  the  protoconch  and  the 
strengthening  of  the  weak  upper  columellar  pli- 
cation produces  Rhopcdithes,  In  this  connection 
a  specimen  of  R.  rugoides  in  the  collection  of  the 
Philadelphia  Academy  is  of  interest  (see  above, 
p.  136),  showing  a  more  intimate  relation  be- 
tween the  two  types. 
A  plicated  columella  appears  to  indicate  a  more  specialized  develop- 
lent  than  a  non-plicate  one.  This  is  indicated  by  the  fact  that  in  the 
oung  the  plications  are  often  weak,  and  where  two  plications  exist  in 
le  adult,  the  young  sometimes  show  only  a  faint  development  of  one, 
/bile  the  other  is  strong.  From  this  it  seems  not  unlikely  that 
Ihopalithes  is  descended  from  Cosmolithes,  and  that  the  latter  came 
rom  some  Fasciolarian  ancestor. 

Localities:  Grignon  (M.  C.  Z.  1127)  ;  Paris  (M.  C.  Z.  1133,  27770, 
7782). 

Horizon:  Eocene. 

COSMOLITHES   SUBUNIPLICATUS   sp.  nov. 

(Plate  XIII,  figs.  4-7.) 
[Compare  F,  uniplicatus  Desha  yes,  Coq.  Env.  Paris,  t.  2,  pi.  94  bis,  figs.  1-2.) 
This  species  appears  to  be  a  derivative  of  C.  uniplicatus,  differing 
from  that  species  chiefly  in  the  more  pronounced  characters  of  the  ribs 
vvhich  have  more  the  form  of  strong  undulations,  but  are  more  faintly 
marked  by  spirals.  The  upper  weak  columellar  plication  character- 
istic of  the  preceding  species  is  also  seen  in  some  specimens  of  this 


Fig.  23.  Cosmo- 
ithes  uniplicatus.  An- 
other view  of  the  pro- 
Dconch  and  young 
hell  stages.     (M.  C. 

:.  1127.) 
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Species,  though  in  others  only  one  strong  columellar  plication  occurs. 
A  posterior  canal  is  developed  on  the  aperture.  Intercalated  spirals 
appear  in  the  early  volutions  of  the  condi.  In  some  specimens  inter- 
calation is  triplicate  on  the  body  whorl.  This  species  is  readily  dis- 
tinguished from  the  preceding  by  the  fainter  spirals  and  liie  undu- 
latory  character  of  the  ribs. 

Locality:  Paris  Basin  (M.  C.  Z.  1134,  1130,  1129,  1128,  1132?, 
27773)  (Acad.  Sci.  8035,  Cossmann)  ;  Grignon  (M.  C  Z.  27772). 

H orison:  Middle  Eocene,  Calc  Grossier. 

COSHOLITHES  LJBVIGATUS  (GmeUn). 

(Plate  XIII,  figs.  8,  9,  ".) 
1788.  Murex  Javigatus  Gmeun,  Linn.  Syst  J^atura,  Ed.  13,  t  6,  p.  35SS  no.  III. 
1824.  Fusus  Upvigatus  Desha  yes,  Coq.  Foss.  Env.  Paris,  p.  531,  pi.  70,  figs.  14  IS 
1889.  Clavilithes  IcnAgatus  Cossmann,  Cat  Coq.  Foss.  Env.  Paris,  p.  175. 

This  species  is  closely  related  to  the  two  preceding  ones,  from 
which  it  is  distinguished  mainly  by  the  final  smooth  whorls.      The 
protoconch  and  nepionic  stage  are  as  in  the  preceding  species.     The 
ribs  are  variously  developed  in  the  neanic  stage,  though  they  are  seldom 
as  strong  as  are  those  of  the  preceding  species.      In  the  ephebi 
whorls  the  ribs  become  obsolete.     The  spire  is  shorter  and  the  aperture 
longer  than  in  the  preceding  species.     Lines  of  growth,  crowded  ani 
lamellose,  occur  on  the  last  portion  of  the  body  whorl,  which  is  globose. 
The   sutures  are  but  slightly  impressed,  giving  an  almost   uninter- 
rupted slope  to  the  spire.     On  the  body  whorl  the  spirals  as  well 
the  ribs  are  obsolete.     Columella  with  a  strong  and  a  faint  plication, 

Localities:  (?)  (M.  C.  Z.  1122)  ;  Parnes  (M.  C.  Z.  1121,  1123 
1 126)  ;  Grignon  (M.  C.  Z.  27771). 

Horizon:  Eocene,  Calcaire  Grosiere. 

The  relations  of  the  preceding  species  may  be  expressed  thus: 


Rhopalithes  japeti. 


I 


R.  noa. 


R.  clavelloides. 


R.  tuberculoides. 


R.  rugoides.     —    


-R.  angulatus. 


C.  lavigatus. 

i 

C  suhuniplicatus. 
Cosmolithes  unipUcatu 


Fusus  sp.  (  f ) 
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GEOGRAPHICAL  DISTRIBUTION. 

All  the  evidence  so  far  obtained  points  to  Western  Europe  as  the 
>lace  where  the  genus  Fusus  originated.  The  most  primitive  species 
f  the  genus  yet  found  {F,  porrectus)  is  from  the  Eocene  beds  of 
»uth western  England.*     The  related  French  species   (F,  acicuiafus) 

according  to  all  appearances,  a  local  modification  of  the  primitive 
British  species  from  which  it  has  descended.  As  has  been  shown, 
the  other  so-called  French  Fusi  probably  all  belong  to  distinct  genera, 
Es  do  also  the  species  from  the  American  Eocene  beds  generally  re- 
ferred to  this  genus.  F.  unicarinatus  from  France  is  probably  not  a 
true  Fusus,  but  may  belong  to  the  genus  Falsifusus.  In  no  other 
Eocene  formations  have  true  species  of  Fusus  been  found,  so  far  as  I 
have  been  able  to  ascertain.  Thus  we  are  forced  to  regard  the  British 
Eocene  seas  as  the  ancestral  home  of  the  genus. 

We  have  no  certam  knowledge  of  true  species  of  Fusus  in  forma- 
tions older  than  the  Tertiary,  Many  Cretacic  species  have  been 
referred  to  Fusus,  but  for  the  most  part  it  is  readily  seen  that  these 
belong  to  other  genera*  There  are,  however,  a  few  forms  which  need 
more  careful  study  to  determine  whether  or  not  they  are  to  be  con- 
sidered as  true  Fusi.  Kaunhowen  described  several  species  from  the 
tJppcr  (Maestrichtien)  Chalk  of  Prussia  (Gast,  Maest.  Kreide,  pp. 
81^3,  pi.  9,  figs.  9-1  la;  pi  10,  figs.  1-8)  which,  as  far  as  the  form 
^s  concerned,  might  well  be  considered  true  Fusi.  This  is  particularly 
true  of  F,  bicinctus  Kaunh.  Kaunhowen  compares  this  species  with 
Fusus  {Rhopalithcs)  angulalus  Lamarck,  but  this  is  probably  merely 
a  superficial  resemblance.  Falsifusus  (f)  serratus  and  F,  {f)  umcari- 
natus  appear  to  be  much  more  nearly  related  to  Kaunhowen*s  species» 
and  it  is  not  improbable  that  these  three  species  may  prove  congeneric. 
Of  the  other  species  described  by  Kaunhowen,  F,  pliciferus  Binkhorst, 
F,  kunrcrdensis  Kaunh.  and  F.  planus  Kaunh.  deserve  to  be  consid- 
ered as  possible  ancestral  types  of  Fusus.  This  is  suggested  by  the 
simplicity  of  the  whorls,  particularly  in  the  first  of  these,  and  the  imi- 
form  character  of  the  ribs,  whicli  recalls  that  of  the  young  Fusus, 
The  character  of  the  apical  %vhorls  is,  however,  unknown. 

We  have  at  present  too  little  information  to  enable  us  to  trace  the 
migrations  of  Fusus  in  time  immediately  succeeding  the  Eocene.  The 
Oligocene  species  known  from  North  Germany,  if  true  Fusi,  are  the 
only  European  Oligocene  species  so  far  determined. 

Miocene  species  of  Fusus  are  known  in  Europe  from  the  Vienna 
Basin.  Strangely  enough  the  species  of  this  district,  judging 
from    the    descriptions    and    illustrations — and    die    few    specimens 


♦Cossmatin  cites  this  species  from  *Ma  Loire  inferieure"  (Ess.  dc  Pal^ocon* 
cholo^ie  Comparee,  T,  IV,  p.  4. 


146  PHYLOGENY  OF  FUSUS  AND  ITS   ALUES. 

available — ^are  like  those  of  the  sub-apennine  formation  of  Italy, 
which  is  considered  typical  Pliocene.  F,  rostratus,  F,  breda,  F. 
semirugosus  and  F.  longirostris  were,  if  anything,  more  advanced 
in  the  Miocene  of  the  Vienna  basin  than  they  were  in  the  Pliocene 
(  ?)  of  Italy.  The  similarity  of  development  of  the  species  indicates 
a  connection  between  the  Mediterranean  and  the  Vienna  basin  during 
the  Mediterranean  stage  and  would  also  suggest  that  the  deposits  in 
which  they  are  found  are  of  the  same  age  in  both  regions.  In  the 
Pliocene  of  Italy  the  genus  Fusus  is  well  represented  by  two  series, 
the  F,  rostratiis  series  and  the  F.  longirostris  series.  The  former  con- 
tinued to  the  present  time,  characterizing  the  Mediterranean  province 
of  to-day.  The  F.  longirostris  series  appears  to  have  ended  in  one 
direction  in  such  forms  as  F.  castellarquatensis,  and  in  others,  in  F. 
incequicostatus  and  F,  ctruscus,  both  of  which  probably  represent 
terminal  members  of  lateral  branches.  The  two  series  were  un- 
doubtedly closely  related,  but  their  relation  to  the  Eocene  species  is 
not  so  clear.  It  is  extremely  probable  that  there  are  as  yet  imdiscov- 
ered  connecting  series,  which  flourished  during  Oligocene  and  Miocene 
times  in  a  still  unknown  area. 

If  the  progress  of  the  Fusi  in  the  Post  Eocene  of  Europe  is  ob- 
scure, it  is  less  so  in  the  corresponding  American  formations.  In 
the  Miocene  (or  possibly  Oligocene)  of  the  West  Indian  region,  we 
have  good  species  which  are  not  so  far  removed  from  the  Eocene 
ancestors.  These  are  F.  henckcni  and  F,  haitensis  from  Jamaica 
and  San  Domingo,  the  former  a  moderately  primitive  type,  the  latter 
more  specialized,  and  representing  a  distinct  branch.  These  are  the 
earliest  known  species  of  the  F,  coins  series,  and  they  are  very  closely 
related  to  the  Eocene  species  of  Western  Europe,  though  mostly  grow- 
ing to  a  much  larger  size.  F,  eucosmius,  the  modem  oflFspring  of 
these  Miocene  species,  still  lingers  in  the  east  American  waters,  having 
been  dredged  off  Key  West.  Its  nearest  relatives,  however,  among 
the  modern  fauna,  t.  e.,  F,  turriculus,  F,  chinensis  and  F.  reez'eanus,  are 
far  removed  from  it  geographically,  occurring,  so  far  as  known,  only 
in  the  China  Sea  region.  The  other  members  of  the  colus  series  are, 
however,  distributed  throughout  the  Indo-Pacific  province.  The 
easternmost  recorded  locality  in  the  Pacific  is  Tongatabue  in  the  Tonga 
or  Friendly  Island  group  about  longitude  175**  west  of  Greenwich, 
where  F.  toreumus  has  been  found.  Cyrtulns  serotinus,  however, 
the  phylogerontic  terminal  of  the  F.  colus  series,  has  been  recorded 
from  Nukahiva  in  the  Marquisas  group,  longitude  about  140**  west 
of  Greenwich.  The  easternmost  locality  recorded  for  species  of  this 
series  is  Mauritius  in  the  Indian  Ocean,  specimens  of  F.  toreumus  and 
F.  longicaudus  having  been  labelled  as  coming  from  the  waters  near 
that  island. 
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From  the  data  at  present  available  it  seems  most  probable  that 
us  migrated  westward  across  the  Atlantic  in  early  Tertiary  times, 
that  It  crossed  tlie  isthmus  of  Panama,  during  Miocene  or 
Dcene  times,  when  that  land  body  was  submerged,  and  then,  crossing 
Pacific,  established  itself  in  the  Indo- Pacific  province,  where  it 
rishes  tO'day,  Thus  the  most  typical  Fusi»  1.  e.,  the  species  of 
colus  series,  appear  to  have  migrated  nearly  around  the  world, 
might  of  course  be  argued  that  the  species  of  this  series  might 
?  migrated  eastward  as  far  as  the  Indo-Pacific  province,  and  that 
Miocene  and  Pliocene  members  of  the  series  are  still  awaiting 
cover)'  in  Europe  and  Asia,  This  would  leave  the  American  species 
iccounted  for,  since  the  hypothesis  of  a  migration  across  the  Pacific, 
opposition  to  the  prevailing  currents,  is  hardly  tenable.  If  it  is 
limed  that  migration  occurred  both  eastward  and  westward,  the 
ry  close  similarity  between  the  American  F.  eucosmius  and  the 
inese  F.  torcumus,  which  amounts  almost  to  identity^  is  to  be  ac- 
Ifited  for  on  a  hypothesis  other  than  immediate  genetic  relation. 
sum  up  then,  it  seems  most  likely  that  the  species  of  the  Fusus 
series  originated  in  the  Eocene  of  Western  Europe,  and  migrated 
Stward  during  Tertiary  times,  until  they  have  all  but  belted  the 
libe,  though  their  resting  places  were  only  at  widely  separated  stages, 
tre  favorable  conditions  allowed  development. 
Taming  now  to  the  other  series  of  Ftisus,  we  find  even  more  diffi- 
t  problems  indicated  in  their  distribution.  The  F.  tuberculatus 
ies  belongs  wholly  to  the  modern  fauna,  and  is  clearly  derived  from 
F,  €olus  series,  probably  through  F.  toreumus.  F.  hiberculatus  is 
Ihonie  in  the  Indo-Pacific  province,  occurring  cm  the  east  African 
t  and  islands  in  the  Red  Sea,  and  on  the  Australian  coast  (Queens- 
d).  The  northernmost  branch  of  this  series  is  at  home  in  the 
n  seas,  this  branch  comprising  F,  nodosoplkatus  and  variety, 
1  F.  perplcxus  and  varieties.  From  this  latter  series  seems  to  have 
reloped  the  Philippine  Island  representative  of  this  group,  F. 
i(ms.  The  occurrence  of  this  latter  species  together  with  its  de- 
dant,  F.  closter,  in  the  West  Indian  waters  (Isle  of  Margarita) 
most  perplexing  circumstance.  Is  it  possible  that  this  species 
frated  around  the  Cape  of  Good  Hope,  up  the  west  coast  of  Africa, 
thaice  across  the  Atlantic  to  the  West  Indies?  Or  can  we  accept 
much  more  improbable  idea  that  the  species  migrated  eastward, 
■OSS  the  Pacific,  and  the  submerged  isthmus  to  its  present  location? 
ver>'  slight  differences  between  the  West  Indian  and  Philippine 
resentatives  of  the  species  (F.  dtstans)  suggests  that  migration 
ik  place  in  the  modem  period,  and  one  or  the  other  of  these  paths 
ist  have  been  chosen  unless  we  can  accept  the  very  improbable 
X)thesis  of  an  independent  origin  of  the  species  in  the  two  waters. 
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The  discovery  of  this  species  on  the  east  African  coast  would  go  far 
to  settle  this  question  in  favor  of  the  westward  migration  of  the  species. 
As  will  be  shown  later,  there  seems  to  be  little  doubt  that  members  oi 
another  series  (F.  australis  series)  of  somewhat  closely  related  Fiisi 
have  migrated  along  this  path. 

Another  branch  of  this  series,  that  of  the  large  and  beautiful  /^« 
longissimus,  became  widely  distributed  throughout  the  Indian  occ^u^i 
and  the  Pacific  Island  groups.     The  most  specialized  member  of  th  Ss 
branch,  F.  undatus,  ranges  from  Ceylon  on  the  west  to  Tahiti  on  tlr^c 
east,  a  range  covering  about  130  degrees  of  longitude,  or  more  th»r    n 
one  third  the  circimiference  of  the  globe. 

From  this  same  stock  also  originated  the  series  of  heavy  or  compaa 
Fusi  of  which  F.  beckii,  F.  laticostatus  and  F,  nicobaricus  are  typic 
The  first  of  these  is  a  rare  form,  having  been  recorded  from  tt — ae 
Philippines  only.  Both  F.  nicobaricus  and  F.  laticostatus  are  corrm- 
fined  to  the  Indo-Pacific  region,  not  having  been  recorded  from  we-^^=st 
of  Ceylon,  or  north  and  east  of  Liu  Kiu  (Loo  Choo)  oflf  the  south  coa — ^t 
of  Japan. 

The  members  of  the  F.  australis  series  have  to  all  appearances  d"    "^ 
scended  from  some  member  of  the  F.  tuberculatus  series,  probabH^y 
F,  distans.      F.  marmoratus  seems  to  be  a  direct  descendant  of  Mmmf- 
australis  and  both  occupy  about  the  same  territory.     They  are  chieP    ^Y 
at  home  off  the  Australian  coast,  though  they  are  more  widely  di  — *s- 
tributed  in  Indo-Pacific  waters.      A  well-marked  variety  of  F.  ma  -^^- 
moratus  characterizes  the  Red  Sea,  but  is  not  confined  to  it.    This  h^    -^^ 
probably  given  rise  to  the  variable  but  characteristic  F,  polygonoid    "3ei 
of  the  Red  Sea,  a  species  which  has  also  been  recorded  from  the  Ea-^^^t 
Indies. 

Closely  related  to  the  Red  Sea  variety  of  F,  marmoratus  is  j. —  ^* 
brasilicnsis,  the  American  representative  of  this  series.  This  hs-  -^i^ 
been  found  off  the  Brazilian  coast,  occurring  as  far  south  as  Cape  FriX^"  "i^' 
more  than  twenty-one  degrees  south  of  the  equator.  It  is  also  i  "^^^ 
corded  from  the  Florida  coast,  and  specimens  doubtfully  labelled  -  ^ 
coming  from  Suez  have  been  identified  with  it.  The  migrations  ^  ^^ 
this  species,  or  its  immediate  ancestor,  seem  to  have  been  around  tt^^ 
Cape  of  Good  Hope,  and  thence  across  the  Atlantic.  This  may  ha*^  — *^^ 
been  simultaneous  with  the  migration  of  F,  distans. 

This  brings  us  to  the  exclusively  American  F.  dupetit-thouar — -     ^^ 
and  its  various  modifications.     This  species,  at  home  only  on  the  we 
coast  of  America,  seems  to  have  no  immediate  known  Tertiary  relati\ 
unless  F.  gabbi  be  considered  such.     Its  nearest  living  relative  amon 
the  Asiatic  faunas  is  F.  novcehollandice  from  Australia  and  Tasmanrr - 
The  occurrence  of  F,  dupctit-thouarsii  on  the  west  coast  of  AmerL^*^ 
suggests  that  its  ancestors  reached  that  coast  during  the  Miocene  st^^^ 
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tiacrgence  of  the  isthmus,  and  that  we  may  therefore  look  for  Miocene  or 
faricr  Tertiary  ancestors  of  this  species  in  the  deposits  of  that  age 
in  tropical  America.  F.  gabbi,  though  suggestive,  is  not  conclusive, 
as  the  early  stages  of  this  species  are  unknown,  and  hence  its  relation- 
ship undetermined.  F.  dupeHt-thouarsii  var.  nodosus  is  the  most 
primitive  representative  of  this  series  and  from  it  all  the  other  varieties 
ircrc  derived,  as  has  been  shown.  F.  ambustus,  a  west  coast  species, 
qtpears  to  be  a  lateral  descendant  from  F.  dupetit-thouarsii  nodosus. 
Var.  irregularis  and  F.  meyeri,  clearly  derived  from  the  more  advanced 
members  of  the  regular  series  of  F.  dupetit-thouarsiiy  are  probably 
abo  west  coast  shells,  though  in  collections  the  former  has  been  labeled 
as  coming  from  the  East  Indies.  Considerable  doubt  is  to  be  en- 
tertained as  to  the  correctness  of  this  locality,  as  the  specimens  were 
identified  with  F.  longirostris,  which  it  at  home  in  the  East  Indian 
waters,  and  the  habitat  of  which,  together  with  its  name,  appears  to 
have  been  arbitrarily  applied  to  the  specimens  under  discussion. 

Having  now  traced  the  distributions  of  Fusus  as  far  as  the  species 
bve  been  studied,  we  may  next  inquire  as  to  the  probable  method 
of  migration  of  these  organisms.  Was  it  accomplished  along  a  former 
continental  platform,  or  was  it  across  an  Atlantic  and  Pacific  like  that 
of  tiie  present  day  ?  From  what  is  known  of  the  habitat  of  Fusus- 
and  its  congeners,  migration  across  the  oceans  on  the  present  oceans 
bottom  is  out  of  the  question,  for  all  modem  species  occur  only  within 
moderate  depths,  being  at  home  only  in  the  littoral  district.* 

It  is  furthermore  impossible,  that  migration  should  have  taketr 
phce  cither  along  a  north  or  a  south  Atlantic  or  Pacific  shore  line 
or  continental  shelf,  unless  wholly  different  climatic  conditions  existed 
at  the  time  of  such  migration,  for  no  true  Fusi  are  known  to  exist 
ontside  of  tropical  or  semitropical  regions.  Even  if  such  conditions 
Day  have  existed  in  the  north  or  south  Atlantic  or  Pacific  during  early 
Tertiary  times,  we  have  no  evidence  that  they  obtained  in  the  modem 
period  during  which  some  of  the  most  puzzling  transoceanic  migra- 
tions have  taken  place. 

There  seems  thus  no  way  to  account  for  the  migration  of  these 
organisms  except  by  flotation  during  the  larval  period  of  their  develop- 
iient.  Nothing  is  known,  so  far  as  I  am  aware,  of  the  early  stages 
>f  true  Fusus.  Whether  it  has  a  free  meroplanktonic  veliger  stage, 
>r  whether  as  is  the  case  in  closely  related  types,  especially  Fulgur 
ind  Sycotypus,  this  stage  is  passed  through  within  the  egg  capsule, 
as  still,  I  believe,  to  be  determined.     If  the  free  veliger  stage  exists, 

♦The  author  follows  Ortmann  in  the  definition  of  the  term  littoral,  including 
it  the  "Flach  See,"  or  all  that  portion  of  the  sea  bottom  which  is  effectively 

ominated  by  the  sun's  rays.    Though  variable,  the  limit  of  this  depth  is  in 

I  vicinity  of  the  hundred-fathom  line. 
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transportation  across  the  oceans,  by  the  equatorial  currents,  would 
seem  an  easy  matter,  and  the  world-wide  distribution  of  the  genus 
within  the  equatorial  belt  would  thus  readily  be  accounted  for.     If, 
on  the  other  hand,  the  veliger  stage  should  be  passed  through  withii^ 
the  egg-capsule  as  in  Fulgur,  or  if,  what  seems  not  improbable  in  sucfc 
accelerated  types  as  Fusus,  the  veliger  stage  is  dropped  out  altogeth^t 
in  the  development,  the  problem  of  transoceanic  migration  by  flotatio'^ 
becomes  a  much  more  serious  one.     In  that  case  we  have  to  assun""m€ 
that  the  egg-capsules,  either  separately  or  attached  to  sea-weeds,  wckt^^ 
carried   by   the   equatorial   currents   across   the  oceans,   and   becon-:^^ 
stranded  in  favorable  localities,  where  the  young  developed  and  ap — 3— 
propriated  the  territory. 

The  development  and  migration  of  the  Eocene  Fusoid  jnollusl^^^- 
of  other  genera   (Falsi fusus,  Clavilithes,  etc.)   present  problems  af 
parently  as  perplexing  as  that  of  the  true  Fusi.     As  has  already 
shown,  the  American  waters  contained  no  true  Fusi  though  species 
Fusoid    form   existed.     Falsifusus   may   have   been   derived    from 
Pleurotonia  stock,  from  which  stock  also  Levifusus  appears  to  ha\ 
originated.     Euthriofusus,  the  structural  parallel  of  the  latter  genus,  i  - 
the  Miocene  of  Europe,  was  perhaps  derived  from  the  Eocene  Pseud 
fusoids  of   the   Paris   basin.    Fulgur  of  ustis,   the   Eocene   relative 
Fulgur,  may  have  been  derived  from  a  Fasdolarian  stock.      From 
like  stock,  Heilprinia,  was  also  derived,  which  during  the   Miocen 
submergence  of  the  isthmus,  spread  on  both  sides  of  the  America^c:^ 
continents.      Considerable  doubt  may  be  entertained  as  to  the  genetic- 
relation  of  Fiisus  serratus  Desh.  and  F,  uniangularis  Desh.  of  th^- 
Parisian  Eocene  with  the  Pseudofusi  of  the  Gulf  state  region.      I  an 
strongly  inclined  to  believe  that  their  similarities  indicate  parallelism 
rather  than  relationship,  and  that  they  have  arisen  independently,  am 
so  belong  to   distinct   genera,  a   conclusion   also   suggested   by   thei 
structure.      When  we  take  into  consideration  the  provincial  character 
of  the  faunas  of  which  the  Parisian  species  and  the  American  Pseud 
fusi  respectively  were  members,  it  seems  difficult  to  believe  that  an 
communication  could  exist  between  the  two  regions.     This  suggestioi 
is  not  at  all  invalidated  by  the  occurrence  of  Clavilithoids  in  both  th 
Parisian  and  the  Gulf  State  Eocene,  for,  as  has  already  been  suggested, 
it  is  not  at  all  improbable  that  the  two  series  have  originated  inde- 
pendently, and  that  their  striking  similarities  are  merely  pronounced 
cases  of  parallelism.      Cyrtnliis  serotinus,  of   the   modem    fauna,   is 
certainly  as  close  to  the  Parisian  Claz^lithes  in  the  characters  of  the 
adult  as  the  latter  is  to  the  American  species  referred  to  that  genus. 
Yet  Cyrtulns  serotinus,  I  believe,  has  no  genetic  connection  whatever 
with  Clavilithes,  being  a  phylogerontic  Fusus,  and  clearly  derived  from 
the  modern  members  of  that  genus,  while  Clavilithes,  though  possibly 
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tved  from  an  Eocene  Fusus,  neverthe]e.<s,  belongs  to  an  ent5rel> 
Bnct  branch.  As  has  been  shown,  there  are  constant  differences 
h^"een  the  protoconchs  and  youngf  conch  of  the  American  and 
Hsian  Clavilithoids,  and  these  differences  appear  to  be  due  to  genetic 
jtinctness. 

;  I    believe    that    the    Lower    Eocene    Clai'eUofiisus   is   the    phylo- 
tontic  derivative  of  an  Eocene  Fusus,  just  as  the  modem  Cyrtulus 
pie  phylogerontic  derivative"  of  a  modem  Fusus.     It  is  not  improb- 
|e  that  Clazilithes,  essentially  a  middle  Eocene  genus,  was  derived 
jtn  Claveliofusus,  though  this  point  is  by  no  means  clearly  deter- 
ged.     In  fact,  Clazilithes  rugosus,  the  radical  of  this  series,  in  all 
^  the  elongated  protoconch,  approaches  Fusus  and  may  have  been 
lependently  derived  from  that  genus.     The  derivation  of  the  various 
es  of   ClavilUhes  of  the   Parisian   Eocene   from   the   radicle   C 
has  been  traced,  the  series  being  a  remarkably  complete  one. 
ng  so  intich  argues  for  the  provincial  character  of  the  Paris 
in  fauna  than  the  distinctiveness  of  the  species  of  Ctavilithes  which 
embraces.       In   the   closely    adjoining    British    water    no    identical 
ms  existed,  a  marked  individuality  characterizing  all   the  species, 
at  there  was  a  barrier  between  the  two  neighboring  localities  seems 
juestionable,   but  that  harrier  was  probably  not   land ;  nor  was  it 
lutely    insurmountable,      Nevertlielcss,    those    fomis    which    did 
isgress  the  limits  of  the  province  within  which  the  series  developed, 
e  either  specifically  modified  or  soon  developed  characteristics  which 
ted  to  a  degeneration.      It  is  highly  probable  that  the  barrier  was 
ely  caused  by  change   in  the   facies   of   the   Eocene   sea  bottom, 
lich  change  is  clearly  indicated  in  the  lithic  character  of  the  corre- 
mding  deposits.     The  north  German  Oligoccne  province  was  less  dis- 
ct  in  facies  or  fauna  from  that  of  England,  and  the  intemiigration 
epectcs  was  probably  more  pronounced. 

The  Eocene  of  the  American  Gulf  States  had  likewise  its  distinct 
[ies  of  species  which  paralleled  those  of  the  Paris  basin.  The 
ccession  of  characteristics  in  the  American  as  in  the  French  species 
such  a  normal  one,  and  the  series  in  each  case  fall  so  naturally  into 
tcies  marking  the  successive  stages  in  development  that  we  need  not 
surprised  to  find  the  specific  characters  identical,  though  char- 
seristics  of  a  higher  taxonomic  value  maintain  a  constant  difference, 
other  words,  the  same  species  marking  the  same  stage  in  the  develop- 
•nt  of  the  series  occurs  in  both  genetic  groups.  In  the  several  Eocene 
)vinccs  of  France  two  other  distinct  series  of  phylogerontic  fusoid 
Uropods  originated  most  likely  from  a  Fusus  radicle.  These  were 
\opaHthcs  and  Cosmolithes,  Both  have  distinct  generic  characteris- 
s,  but  in  each  series,  species  occur,  which  parallel  those  of  Claznlithes. 
\opaliihes  has  a  typical  Fusus  protoconch,  and  is  probably  not  far 
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removed  from  Ftisus.     The  plaited  columella  is  a  distinctive  feature, 
but  one  which  might  be  readily  acquired  in  a  strongly  accelerated 
genus.      The  origin  of  such  plaits  has  been  discussed  at  length  t^-j 
Dall.* 

Cosmolithes  shows  a  modification  of  the  protoconch  which  is  d^^ 
pressed  and  more  of  the  nature  of  the  eariy  whorls  in  Clavilithes.  It 
probably  was  derived  independently  from  Fusus,  It  is  unkno^vavn 
outside  of  the  French  Eocene  provinces. 

♦Tertiary  Fauna  Florida,  vol.  Ill,  p.  58. 
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tropodes.  (Annales  de  la  Societe 
Royale  Malacologique  de  Belgique,  T. 
24  [4me  scr.,  T.  4].) 
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pp.   1 47-1 61.     40  species. 

1 83 1.  Deshayes,  G.  P.  Description  of 
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derdideel.     Haarlem,   1847.) 

1791.  Olivi,  Abate  Giuseppe.  Zoologi-^^s  •si> 
Adriatica.  Murex  {Fusus)  rosirah^^m^  -^t  ■:'»» 
described,  p.  153. 

xgoi.  Oppenheim,  Dr.  PauL  Die  Pris  m 
bonaschichten  und  ihre  Fauna.  (Pals^sJ 
ontographica.  Vol.  47.  Fusus  (Rh^--M 
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16-28.  Lower  K(»cenc.  Pari.s  Basin. 
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7.  Fusus  torcumus  (B.  S.  219) ^' 
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1.  Fusus  brasiHensis  ( M.  C.  Z.  945a) 
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Plate  V. 
(M.  C.  Z.,  Museum  of  Comparative  Zoology.    The  illustrations  arc  nduc^^^ 

Figs.  I.  Fusus  dupeiit-thouarsii  var.  nodosus  (M.  C.  Z.  913  type) ^ 
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The  Fusus  rostratus  Series, 

(All   the  specimens  are  in   the  collection  of  the  Museum  of  Cooqttrative 
/oology  at  Cambridge.    The  illustrations  are  slightly  reduced.) 
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4  10.  Fusus  rostratus,  showing  principal  varieties   (14491  tfloSi  I449r 

1450.  144^^.  1450,  1450) 58 

b.  Recent  Species. 
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•;     '\sus  '*\ii:,'sus.^   <9-26) ^ 
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2T^  and  24.  Rhopalithcs  tubcrculoidcs  (27784,  277^  type) 13I 

(174) 


^^^PMVLOGENV  OF  FUSUS.-GRABAU. 

Plate  VIIL         H 

ii'  S\A'   ' 

A  r 

mmjM  ^^^ 

mr  ^71 

T^B 

^ 

r^^j 

V  (9 

1 

PI*    ili^ 

ijJB 

1 

uMM.hgMm ... 

1 

WW  -^ 

1 

WW      \M 

f    JH 

1 

H    M.      Jm 

L     MM 

1 

fm   .:J^^ft        -Mt^^M 

^^    /K^  ■ 

r 

1^ 

L 

llnr  m^^^V  9ik    '.^^mW    m 

.ft  1  t  i 

I 

Uf    vIV    ^  ^^^^     1 

■ 

r  !w  mW^  1 

▼,V.i9 

c 

L  -W--  wsm.  J 

A --jJL.   . 

ILm  Jwmf 

'""H  V 

ifkv  W 

r" 

w  »  ^/  1 

J 

fl 

1 

^K                  «/        ^ 

.^H 

T"     1  1 

^B 

1 

^          T     1 

.»■ ^^^^^H 

1 

1 

TERTIARY  FUSOID  SHELLS. 

r 

Plate  XI. 

(All  the  specimens  are  in  the  collection  of  the   Museum  of  Comparative 
Zoology  at  Cambridge.    The  illustrations  are  slightly  reduced.) 
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Figs.  1-5.  ClazHIithes  conjunctus,  specimens  of  various  ages,  showing  varie- 
ties (1067,  27764,  1068  (3)) lOT 

6.  Clavilithes  dameriaccnsis,  an  accelerated  individual  (27759) lor 

7-9.  Claz'ilithes  parisiensis,  three  specimens  showing  variation  (1073)..  m^ 
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Plate  XII. 

(All   the   specimens  are  in   the  collection  of  the   Museum  of  Comparative 
Zoology  at  Cambridge.    The  illustrations  are  slightly  reduced.) 
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(All   the  specimens  arc  in  the  collection  of  the   Museum  of  Comparative 
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3.  Claz'iHthcs  longan'us,  a  characteristic  adult  individual  (27763) 126 

(186) 


PtATE  XV 


f  OF  FUSOS  — GRABAU 


Plate  XVL 
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PREFACE. 


The  Select  Bibliography  of  Chemistry,  i 492-1 892,  was 
published  in  1893  ;  the  First  Supplement,  published  in  1899,  brought 
the  literature  down  to  the  close  of  the  year  1897.  The  present  work, 
constituting  the  Second  Supplement,  continues  the  subject  five  years 
later,  to  the  close  of  the  year  1902  ;  in  it  are  preserved  the  same  sub- 
divisions adopted  in  the  main  work,  and  it  includes  additions  to  Sec- 
tion VIII,  Academic  Dissertations,  which  was  published  separately  in 
1901.  To  summarize,  the  present  work  contains  titles  of  books  pub- 
lished between  1898  and  1902,  both  inclusive,  under  the  following 
heads : 

I.  Bibliography. 
II.  Dictionaries. 

III.  History. 

IV.  Biography. 

V.  Chemistry,  Pure  and  Applied. 
VI.  Alchemical  Literature  in  the  19th  Century. 
VII.  Periodicals. 
VIII.  Academic  Dissertations. 
No  attempt  has  been  made  to  index  books  and  periodicals,  as  this 
is  accomplished  in  the  International  Catalogue  of  Scientific  Literature, 
directed  by  the  Royal  Society,  London,  and  that  undertaking  is  not 
duplicated  in  the  present  work. 

HENRY  CARRINGTON  BOLTON. 
Washington,  D.  C, 

Fkbruary  27,  1903. 

[Note. — Doctor  Bolton  died  November  19,  1903,  while  this  publication  was 
in  press,  and  most  of  the  proofreading,  as  well  as  the  preparation  of  the  index, 
was  done  by  Mr.  Axel  Moth,  of  the  New  York  Public  Library.] 
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SoDERBAUM,  H.  G.  Sjalfbiografiska  Anteckningar.  I'tgiven  af 
K.  Svenska  Vetenskaps-Akademien  genom  H.  G.  S.  Stock- 
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Berzelius  and  Schonbein. 
The  Letters  of  Jons  Jacob  Berzelius  and  Christian  Friedrich  Schon- 
bein, 1 836-1 847.     Edited  by  Georg  W.  A.  Kahlbaum.     Trans- 
lated by  Francis  V.  Darbishire  and  N.  V.  Sidgwick.      London, 
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Contains  memorial  addresses  at  the  interment  19  August,  1899,  and 
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Finkener,  Rudolf. 

[Necrology  by]    H.  Toussaint.      Ber.  d.  chem.   Ges.,  vol.   35,  p. 
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Gerhardt,  Charles,  sa  vie,  son  oeuvre,  sa  correspondance  (1816- 
1856).  Par  Edouard  Grimaux  et  Charles  Gerhardt.  Paris, 
1900.     8vo.     Portrait. 
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Obituary.     Chem.  News,  85,  p.  10.      (January  3,  1902.) 

Gladstone,  John  Hall. 

Obituary.     Chem.  News,  86,  184.     (October  10,  1902.) 
Obituary.     Nature,  vol.  66,  p.  609.     (October  16,  1902.) 
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vol.  .^4,  p.  4457.     (1902.)     Portrait. 

M M.AC.rTi,  I'ai'STIno,  e  Ic  sue  operc. 

Sec  ifi  Sec/ ion  III,  Guareschi.  J. 
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Marcet,  William. 
Obituary.    J.  Chem.  Soc.  [London],  vol.  77,  p.  594  (1900). 

Marignac,  Jean  Charles  Galissard  de. 
See  Memorial  Lectures. 

Memorial  Lectures  delivered  before  the  Chemical  Society,  1893- 
1900.  By  J.  W.  Mallet,  T.  E.  Thorpe,  P.  T.  Cleve,  Lord  Play- 
fair,  F.  A.  Abel,  W.  H.  Perkin,  H.  E.  Armstrong,  G.  F.  Fitz- 
gerald,  P.  P.  Bedson,  P.  F.  Frankland,  F.  R.  Japp,  H.  E.  Roscoe, 
J.  M.  Crafts,  O.  Petterson.  London,  1901.  8vo.  Twelve  por- 
traits.    Facsimiles. 

[Cofttents :  St  as,  by  J.  W.  Mallet ;  Kopp,  by  T.  E.  Thorpe ;  Marignac, 
by  P.  T.  Cleve  ;  Hofmanx,  by  Playfair,  Abel,  Perkin,  and  .Arm- 
strong ;  Helmholtz,  by  G.  F.  Fitzgerald  ;  Lothar  Meyer,  by 
P.  P.  Bedson;  Pasteur,  by*  P.  Frankland;  Kekui.e,  by  F.  R. 
Japp ;  Victor  Meyer,  by  T.  E.  Thorpe ;  Bunsen,  by  H.  E. 
Roscoe  ;  Friedkl,  by  J.  M.  Crafts  ;  NiLSON,  by  O.  Petterson.] 

Meyer,  Lothar. 

See  Memorial  Lectures. 

Meyer,  Victor. 

Thorpe,  T.  E.     The  Meyer  Memorial  at  the  Chemical  Society  [of 
London]  held  February  8,  1900.     Abstract  in  Chem.  News,  81, 
100.     March  2,  1900. 
Lunge,  G.     Nachruf  auf  V.  M.     Vierteljahrsschrift  der  naturfor- 
schender  Gesellschaft,  Ziirich,  1897.     8vo. 
Portrait  of  Victor  Meyer. 
See  Memorial  Lectures. 

Miller,  Wilhelm  von. 

Doebner,  O.     [Biography,  bibliography,  and  portrait  of  W.  von  M.] 
Berichte  d.  d.  chem.  Ges.,  vol.  32,  p.  3756.     (1899.) 

MoHR,  Friedrich. 

Hasenclever,  Robert.     Erinnerungen  an  Friedrich  Mohr.     Ber. 
d.  chem.  Ges.,  vol.  33,  p.  3827.     (April,  1901.)     Portrait. 

MoRLEv,  Edward  Williams. 

Biographical  sketch  by  Marcus  Benjamin.     Scient.  American,  vol. 
73,  p.  147.     (September  7,  1895.)     Portrait. 
See  also  Benjamin,  Marcus. 

Morton,  Henry. 

Obituary.     Chem.  News,  86,  197.     (October  17,  1902.) 
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MUSMACHER,  C. 

Kurze  Biographien  beruhmter  Phjrsiker.     Freiburg  i.  B.  1902. 

Nencki,  Marcel  von. 

[Necrology  by]  Martin  Hahn.     Ber.  d.  chem.  Ges.,  vol.  35,  p. 
4503*  1902. 

Newlands,  John  Alexander  Reina. 
Obituary.     Nature,  vol.  58,  p.  395.     (August  25,  1898.) 
Obituary.     Chem.  News,  78,  82.     (August  12,  1898.) 

NiETZKi,  R.     Ent^dckelungsgeschichte  der  kiinstlichen  organischen 
Farbstoffe.     Stuttgart,  1902.     8vo. 

NiLSON,  Lars  Frbdrik. 

See  Memorial  Lectures. 

Ogston,  George  Henry. 

Obituary.    J.  Chem.  Soc.  [London],  vol.  77,  p.  594,  1900. 

Paracelsus. 

See  in  Section  VI,  Paracelsus. 

Pasteur,  Louis. 
Vallery-Radot,  R.     La  vie  de  Pasteur.    Paris,  1900.    8vo.    Por- 
trait. 

Vallery-Radot,  R.     Life  of   Pasteur.     New    York,  1902. 
2  vols.,  8vo. 

See  Memorial  Lectures. 

Pettenkofer,  M.  v. 

Ueber  die  regelmassigen'Abstande  der  Aequivalentzahlen  der  soge- 
nannten  eiiif achen  Radikale.  ( 1 850. )  Jubilaumsausgabe,  nebst 
Reclamation  der  Prioritat  gegen  Dumas,  Pettenkofer's  Bio- 
graphie  u.  Anhang:  Zur  Atom theorie,  m it  einer  Tabelle  (Sys- 
tem der  Eleraente)  von  J.  Quaglio.     Berlin,  1900.     4to. 

Plavfair,  Lyon. 

Memoirs  and  Correspondence  of  L.  P. ,  First  Lord  Plaj-fair  of  St. 

Andrews.     By  Wemyss  Reid.     London,  1899.     8vo. 
Obituary.     Chem.  News,  77,  261.     (June  3,  1898.) 
(Review of  Memoirs)  Nature,  vol.  61.  p.  121.     (December  7, 1899) 

Plimpton,  Richard  Taylor. 
Obituary.     J.  Chem.  Soc.  [London]  vol.  77,  p.  595,  1900. 
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POGGKNDORFJf,  J.  C. 

Biographisch-litterarisches  Handwoiterbuch  zur  Geschichte  der 
exakten  Wissenscbaften,  enthaltend  Nachweisungen  iiber  Le- 
bensverhaltnisse  und  Leistungen  von  Mathematikem,  Astro- 
nomen,  Physikern,  Chemikern,  Mineralogen,  Geologen,  Geo- 
graphen  u.  s.  w.  aller  Volker  und  Zeiten.  Band  IV  (von  1885 
bis  zur  Gegenwart),  herausgegeben  von  A  v.  Oettingen. 
Leipzig,  1902. 
In  progress. 

Prescott,  Albert  B. 

Biographical  sketch  and  Portrait.     Pharmaceutical  Review,  vol  20, 

No.  7.     (July,  1902.) 
Biographical  sketch  by  Marcus  Benjamin.     Scient.  American,  vol. 
65,  p.  120.     (August  20,  1891.)     Portrait.' 
See  also  Benjamin,  Marcus. 

Rammelsberg,  Carl  Friedrich. 
Obituary.     Ber.  d.  chem.  Ges.,  vol.  33,  i,  1900. 

Rammelsberg  Memorial  Lecture.  By  H.  A.  Miers.  J.  Chem. 
Soc.  [London],  vol.  9,  p.  i,  1901.  Delivered  December  13, 
1900.     Portrait. 

See  also  Chem.  News,  vol.  83,  p.  31  (1901). 

Randall,  W.  B. 
Obituary.     J.  Chem.  Soc.  [London],  vol.  81,  p.  629.     (June,  1902.) 

Raoult,  Francois  Marie. 
Jones,  Harry  C.     Necrology  of  F.  M.  R.     Science,  N.  S.,  vol.  13, 
p.  881.     (June  7,  1901.) 

Reynolds,  Henry  Charles. 
Obituary.     J.  Chem.  Soc.  [London],  vol.  77,  p.  596  (1900). 

RiEMSDIJK,  A.  D.  VAN. 

Obituary.     Chem.  News,  78,  10.      (July  i,  1898.) 

ROBERTS-AuSTEN,  SiR  WiLLIAM. 

Obituary.     Chem.  News,  vol.  86,  p.  267.     (November  28,  1902.) 

Rodger,  James  Wyllie. 
Obituary.     J.  Chem.  Soc.  [London],  vol.  73,  p.  1047  (1.898). 

RouELLE,  GuiLLAUME  FRAN901S  (ain6). 

filoge  de  M.  Rouelle.     Histoire  de  1' Acad,  des  sciences,  1770,  p,  137. 
Paris,  1773.     4to. 
3 
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RtJDORFF,  FrIEDRICH. 

[Necrology  and  bibliog^phy  by]  A.  Stavenhagen.  Ber.  cL  cfaem. 
Ges.,  vol.  35,  p.  4536  (1902). 

Sadtler,  Samuel  P. 

See  Benjamin,  Marcus. 

Scheibler,  Carl. 

Degener,  p.  Nekrolog  auf  £arl  Scheibler.  Ber.  d.  chem.  Ges., 
vol.  33,  p.  3839.     (April  I,  1901.)     Portrait. 

Scheurer-Kestner,  Aug. 

Lauth,  Charles.  Notice  de  la  vie  et  les  travaux  de  A.  S.-K.  Bib- 
liography and  portrait.  Bull.  Soc.  chim.  [3] ,  vol.  xxv,  pages 
i-xxxi.     (May  20,  1901.) 

Schmitt,  Rud. 

LiEBERMANN,  C.     Necrology  of  R.  S.     Ber.  d.  chem.  Ges.,  \o\,  31, 

325.     (1898.) 

Schmitt,  Rudolf  Wilhelm. 

Walther  Hempel.  Necrology  of  R.  W.  S.  Ber.  d.  chem.  Gesell., 
vol.  31,  p.  3359.     (March  30,  1899.)     Portrait. 

Schonbp:in,  Christian  Friedrich. 

Der  Basler  Chemiker  Chr.  Fr.  Schonbein  100  Jahre  nach  seiner 
Geburt  gefeiert  von  der  Universitat  und  Naturforschenden 
Gesellschaft  in  Basel.  Verhandlung  der  Naturforschenden  Ge- 
sellschaft  in  Basel.  Basel,  1900.  8vo. 
C.  P\  S.'s  hundertstem  Geburtstag.  Akademische  Festrede  gehalten 
am  1 8  Oktober,  1899,  von  Georg  W.  A.  Kahlbaum.  Basel,  1S99. 
4to. 
Kahlbaum,  G.  W.  A.,  und  E.  Schaer.  C.  F.  S.,  1799-1868.  Ein 
Blatt  zur  Geschichte  des  19.  Jahrhunderts.  Leipzig,  1899- 1900. 
2  vols,  8vo.      Portrait. 

C/.  Monographien  in  Section  III. 
Cf\  Faraday  and  Schonbein. 

Schreinemakers,  F.  A.  H. 

Ein  blik  in  de  Ontwikkeling  der  Scheikunde.     Leiden,  1901. 

Schroedkr,  W.  von. 

Gottlieb,  R.     Necrology  of  W.  v.  S.     Ber.  d.  chem.  Ges.,  vol.  31, 

p.  227.     (189S.) 
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SCHWANERT,  HUGO. 

[Necrology  by]  H.  Limpricht.  Ber.  d.  chem.  Ges.,  vol.  35,  p.  4522, 
1902.) 

ScHuNCK,  Henry  Edward. 

Obituary.     Chem.  News,  Vol.  87,  p.  34.     (January  16,  1903.) 
Obituary.     Berichte  d.  chem.  Ges.,  vol.  36,  p.  305.     (February, 
1903.) 

Shaw,  Saville. 

Obituary.     J.  Chem.  Soc.  [London] ,  vol.  81,  p.  630.     (June,  1902.) 

Stas,  Jean  Servais. 

See  Memorial  Lectures. 

SiLLIMAN,  Bhnj.,  Sr. 

See  Younians,  W.  J. 

-Simpson,  Maxwell. 

Obituary.     J.  Chem.  Soc.  [London],  vol.  81,  p.  631.     (June,  1902.) 

Spivey,  William  Thomas  Newton. 

Obituary.     J.  Chem.  Soc.  [London],  vol.  8i,  p.  635.     ((June,  1902. 

Stanford,  Edward  Charles  Cortis. 

•     Obituary.     J.  Chem.  Soc.  [London],  vol.  77,  p.  597  (1900). 

Stas,  J.  S. 

Henry,  L.  Une  page  de  I'histoire  de  la  chimie  g^n^rale  en  Belgique. 
Stas  et  les  lois  des  poids.  Bulletin  de  1' Academic  des  Sciences 
de  Bruxelles,  1899.     Portrait. 

Sworn,  Sidney  Augustus. 

Obituary.     J.  Chem.  Soc.  [London],  vol.  77,  p.  598  (1900). 

Thompson,  Silvanus  P. 

See  Faraday,  Michael. 

Thorp,  William. 

Obituary.     J.  Chem.  Soc.  [London],  vol.  77,  p.  599  (1900). 

TiEMANN,  Ferdinand. 

Necrology.     Ber.  d.  chem.  Ges.,  32,  209.     (November  27,  1899.) 
Obituary.     Nature,  vol.  61,  p.  133.     (December  7,  1899.) 
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TiKMANN,  JOHANN  KaRL  FERDINAND. 

Obituary.     J.  Chem.  Soc.  [London],  vol.  77,  p.  600  (1900). 

Otto  N.  Witt.  Ferdinand  Tiemann,  ein  Lebensbild, 
Ber.  d.  chem.  Gesellschaft,  vol.  34,  p.  4403.  Portrait 
and  bibliography.     (1902.) 

VOLTA,  AlESSANDRO. 

Obe,  U.     Per  il  centenario  della  pila  Voltiana.     Cenni  storici,  bio- 
grafici,  illustrativi  suUa  vita,  studi  e  scoperte  di  A.  V.     Genova, 
1899.     8vo. 
Portraits. 

Raccolta  Voltiana,  edita  per  cura  della  Society  storica  Comense  e  del 

Comitato  esecutivo  per  le   onoranza  a   Volta.     Como,    1899. 

4to.     111. 
Volta,  A.,  Junior.     Alessandro  Volta  e  il  suo  tempo.     Coir  ag- 

giunta  della  lettera  inedita  di  Volta  a  Barletti   (1777)  sulla 

pistola  elettrica.     Milano,  1900.     8vo. 
Portrait  "and  fac-simile. 

Onoranze  dei  telegrafisti  a  Volta  nel  centenario  della  pila.     Como, 

1899.     Fol. 
RiGHi,  A.     Volta  e  la  pila.     Como,  1899.     8vo. 
Grandi,  C.     a.  V.     Milano,  1899. 

Portrait  and  fac-simile. 
Martini,  T.     Intorno  alle  scoperte  di  Alessandro  Volta.     Venezia, 

1899.     8vo. 

Waage,  Peter. 
Obituary.     J.  Chem.  Soc.  [London],  vol.  77,  p.  591  (1900). 

Waals,  J.  D.  van  der. 
Laar,  J.  J.  VAN.     J.  D.  v.  d.  W.     Ein  Lebensabriss.     Leipzig,  1901. 

Wkidel,  Higo. 

Herzig,  J.  [Biographical  sketch  of  H.  W.,  with  bibliography.] 
Berichte  d.  d.  chem.  Ges.,  vol.  32,  p.  3745.      (1899.) 

W11.EV,  Harvey  W. 

.SV"^  Benjamin,  Marcus. 

VVOHLKR,   FrIEDRICH. 

Kahi.baum,  G.  W.  a.  Friedrich  Wohler.  Ein  Jugendbildniss  in 
Briefen  an  H.  von  Meyer.  Mit  Anmerkungen.  Leipzig,  1900. 
8vo. 
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YOUMANS,  WlI^UAM  JAY. 

Pioneers  of  Science  in  America.  Sketches  of  their  lives  and  scien- 
tific work.  New  York,  1896.  8vo.  111.  Portrait  of  each 
scientist. 

Contents  :  Benjamin  Franklin,  John  and  William  Bartram,  John  Win- 
throp,  David  Rittenhouse,  G.  H.  E.  Muhlenberg,  S.  L.  Mitchill, 
B.  S.  Barton,  Alexander  Wilson,  David  Hosack,  Amos  Eaton, 
Gerard  Troost,  C.  A.  Lesuer,  Benjamin  Silliman,  Sr.,  J.J.  Audubon, 
L.  D.  von  Schweinitz,  Robert  Hare,  C.  S.  Rafinesque,  J.  P.  Espy, 
.  Thomas  Nuttall,  Thomas  Say,  W.  C.  Bond,  S.  F.  B.  Morse, 
Denison  Olmsted,  Isaac  Lea,  Gardner  Vanuxem,  Elisha  Mitchell, 
Edward  Hitchcock,  H.  R.  Schoolcraft,  S.  L.  Dana,  Zadoc  Thomp- 
son, John  Torrey,  George  Catlin,  Ebenezer  Emmons,  Joseph 
Henry,  James  B.  Rogers,  John  Ericsson,  T.  A.  Conrad,  W.  S.  Sul- 
livant,  W.  W.  Mather.  W.  B.  Rogers,  C.  U.  Shepard,  S.  C.  Walker, 
A.  D.  Bache,  J.  H.  Coffin,  Leo  Lesquereux,  M.  F.  Maury,  J.  R.  L. 
Agassiz,  A.  H.  Guyot,  D.  I).  Owen. 
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Abady,  Jacqubs. 

Gas  Analysts*  Manual  (Incorporating  F.  W.  Hartley's  **  Gas  Ana- 
lysts' Manual"  and  "Gas  Measurement.")  London,  1902. 
8vo.     111. 

Abano,  Pstrus  db. 

See  Petrus  de  Abano. 

Abbgg,  R. 
Anleitung  zur  Berechnung  volumetrischer  Analysen.    Breslau,  1 900. 
8vo. 

Abbgg,  R.,  and  W.  Hbrz. 

Chemisches  Practikum.  Experimentelle  Einfiihrung  in  praparative 
und  analytische  Arbeiten  auf  physikalisch-chemischen  Gnind- 
lage.     Gottingen,  1900.     8vo. 

Practical  Chemistry.  An  experimental  introduction  to 
laboratory  practice  and  qualitative  analysis  from  a 
physico-chemical  standpoint.  Translated,  with  the 
author's  sanction,  by  H.  B.  Calvert.  London  and 
New  York,  1901.     i2mo.     111. 

Abei,,  Mary  Hinman. 
Beans,  Peas,  and  other  legumes  as  Foods.     Farmers'  Bulletin,  No. 

121.     U.  S.  Department  of  Agriculture,  Office  of  Experiment 

Stations.     Washington,  D.  C,  1900. 
Sugar  as  Food.     Farmers'    Bulletin,   No.   93.     U.  S.   Department 

of  Agriculture,  Office  of   Experiment  Stations.     Washington, 

D.  C,  1899. 

Adie,  R.  H. 

Introduction  (An)  to  the  Carbon  Compounds.     London,  1899.     8vo. 

AGGLOMfenfes  (Les).     Les  agglom6r6s  de  houilles,  agglom6r&  sablo- 
calcaires  ou  pierre  artificielle,  agglom6r6s  divers.     Paris,  1900. 

8vo.     111. 

(38) 
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Ahrens,  F.  B. 

Acetylen  (Das)  in  der  Technik.     Stuttgart,  1899.     8vo.     111. 
Sammlung  chemischer  und  cbemisch-technischer  Vortrage. 

Anleitung  zur  chemisch-technischen  Analyse.  Lehr-  und  Nach- 
schlagebuch  fiir  Studirende,  Chemiker,  Hiittenleute,  Techniker 
u.  s.  w.     Stuttgart,  i9cx>.     8vo.     Ill 

Gahrungsproblem  (Das).     Stuttgart,  1902. 

Sammlung  chemischer  und  chemisch-technischer  Vortrage. 

Schlesiens  chemische  Industrie  und  die  technische  Hochschule  in 
Breslau.     Breslau,  1898.     8vo. 

AlKMAN,  C.  M. 

Milk,  its  Nature  and  Composition.  Second  edition.  London,  1899. 
8vo. 

AlME,  G. 

De  r  influence  de  la  pression  sur  les  actions  chimiques.  Avec  une 
introduction  par  P.  Duhem.     Paris,  1899.     8vo.. 

AlSINMAN,  S. 

Die  destructive  Destination  in  der  Erdolindustrie.  Stuttgart,  1900. 
8vo.     111. 

Alessandri,  p.  E. 

Analisi  chimica  qualitativa  di  sostanze  minerali  ed  organiche  e  ricerche 
tossicologiche.  Secunda  edizione  intieramente  rifatta.  Milano, 
1901.     i6mo.     111. 

Chimica  applicata  air  igiene,  guida  practica  ad  uso  degli  ufficiali 
sanitari,  medici,  farmacisti,  commercianti  e  practicanti  nei 
laboratori  d' igiene.     Milano,  1900.     i6mo.     111. 

AuNO,  B.  G. 

Quimica  agricola.     Tratado  de  Abonos.     Madrid,  1898.     4to. 

Allen,  Alfred  H. 

Commercial  Organic  Analysis.  A  treativse  on  the  properties,  proxi- 
mate analytical  examination,  and  modes  of  assaying  the  various 
organic  chemicals  and  products  employed  in  the  arts,  manufact- 
ures, medicine,  with  concise  methods  for  the  detection  and  de- 
termination of  their  impurities,  adulterations,  and  products  of 
decomposition.  With  revisions  and  addenda  by  the  author 
and  Henry  LefFmann.  4  vols.  London  and  Philadelphia, 
1 898-1900.     8vo. 
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Allen,  Alfred  H.    [Cont'd.] 

Vol.  I.  Preliminary  Examination  of  Organic  Bodies.  Alcohols, 
Neutral  Alcoholic  Derivatives,  Ethers,  Starch  and  its  Isomers, 
Sugars,  Acid  Derivatives  of  Alcohols  and  Vegetable  Acids,  etc. 
Third  edition,  with  numerous  additions  by  the  author,  and 
revisions  and  additions  by  Henry  Leffmann. 

Vol.  II — Part  I.  Fixed  Oils,  Fats,  Waxes,  Glycerin,  Soaps,  Nitro- 
glycerin, Dynamite  and  Smokeless  Powders,  Wool-Fats,  )>6gras. 
etc.  Third  edition,  with  many  useful  tables.  Revised  by 
Henr>'  Leffmann,  with  numerous  additions  by  the  author. 

Vol.  II — Part  II.  Hydrocarbons,  Mineral  Oils,  Lubricants,  Asphalt, 
Benzene  and  Naphthalene,  Phenols,  Creosote,  etc.  Third  edi- 
tion, by  Henry  Leffmann,  with  many  additions  by  the  author. 

Vol.  II — Part  III.  Terpenes,  Essential  Oils,  Resins,  Camphor,  Aro- 
matic Acids,  etc.  Third  edition,  revised  by  the  author  and 
Henr>'  Leffmann. 

Vol.  Ill — Part  I.  Tannins,  D>'es,  Coloring  Matters,  and  Writing 
Inks.  Third  edition,  revised,  rewritten,  and  enlarged  by 
J.  Merritt  Matthews. 

Vol.  Ill — Part  II.  The  Amines  and  Ammonium  Bases,  Hydrazines, 
and  Derivatives.  Bases  from  Tar.  The  Antipyretics,  etc. 
Vegetable  Alkaloids,  Tea,  Coffee,  Cocoa,  Kola,  Cocaine, 
Opium,  etc.     Second  edition,  with  numerous  addenda. 

Vol.  Ill — Part  III.  Vegetable  Alkaloids  concluded,  Non-Basic  Vege- 
table Bitter  Principles.  Animal  Bases,  Animal  Acids,  Cyano- 
gen and  its  Derivatives,  etc.     Second  edition. 

Vol.  IV.  The  Proteids  and  Albuminous  Principles.  Proteoids  or 
Albuminoids.  Second  edition,  with  elaborate  appendices  and  a 
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Laboratorium  voor  anorganische  scheikunde  van  de  Universiteit 
te  Utrecht.     Utrecht,  1903.     8vo. 

Eaton,  T.  J. 
History  of  Alchemy,  a  paper  read  before  the  Kansas  City  Academy 
of  Science,  September  25,   1877.     Western  Review  of  Science 
and  Industry,  October,  1877. 

Encaussk,  G. 

See  Papiis. 

^MMKNS,  Stephen  H. 

See  Toward  Knowledge  of  Natural  Things. 

Bnglkr,  C. 

Der  Stein  der  Weisen.  Festrede  bei  dem  feierlichen  Acte  des  Direc- 
torats- Wechsels  an  der  Grossherzoglichen  badischen  technischen 
Hochschule  zu  Karlsruhe  am  9.  November,  1889.  Karlsruhe, 
1889.     26  pp.     roy.  8vo. 

E^SCODECA  DK  BoiSSE. 

Les  alchimistes  du  xix  sifecle.     Epitre  k  Nicolas  Flamel.     Paris,  1 860. 

ESVSSENHARDT,  FrANZ. 

Arzneikunst  und  Alchemic  im  siebzehnten  Jahrhundert.  Sammlung 
gemeinverstandlicher  wissenschaftlicher  Vortrage.  N.  F.  Vierte 
Serie,  Heft  96.     Hamburg,  1890. 

Contains  a  sketch  of  Francesco  Giuseppi  Boni,  1625- 1700. 
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Fauutich, 

Der  Stein  der  Webeii,     Prognnsm.     Berlin,  1844. 

WmiUKR.  LCWJIS  GUIIXAITME, 

L'akhJmie  et  ks  alchimistes.  Eisaj  liistoriqtie  et  cririqae  sui  la 
phjlosopliie  bcrm^tiqt^.     Paris,  1855. 

Troisi^me  Mition.     Paris,  1 860.     lamo.     pp,  i%'-42!, 
Enteftainiiig  and  porptilar ;  focsnded  on  Sduaieder**  Qcscfci^tr  4^ 
Aichemie. 

FlGlMJ^:^,  Ben'KDICTUS, 

A  Golden  and  Blessed  Caske     '  *'  itiine's  Marvels,     Now  fifst  done 
into  English  from  the  G^i         origiDal  published  at  Strasbtirg 
ID  the  year  1608.     [Bf  Art]       Edward  WaiteJ     London,  1S93.     ' 
%xxi,  361  pp* 
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Lecture  on  Alchemy.     Chem.  News»  VoL  48,  p.  93  (1883), 

Grjcty,  AcHiLLS  [Edi£&r\, 

La  Fontaine  des  amonreux  de  sicieoce  compos^e  par  Jehan  de  la  Fon- 
taine, de  Valenciennes,  en  la  Comte  de  Renault.  Poeine  her- 
m6tique  du  XV*  siMe.     Paris,  186 1.     93  pp.     i2mo. 

Contains  also  **  Ballade  du  secret  des  philosophes.** 

Gkssmann,  G.  W. 

Die   Geheimsynibole   der   Chemie   und   Medicin   des    Mittelalters. 
Eine  Zusammenstellung  der  von  den  Mystikem  und  Alchymis- 
ten  gebrauchten  geheimen  Zeichenschrift,  nebst  einem  kurz- 
gefassten  geheimwissenscbaftlichen  Lexikon.     Graz,  1900. 
One  hundred  and  twenty  lithographic  plates.     Seven  indexes. 

GllrDKMKISTER,  J. 

Alchymie.  Zeitschrift  der  deutschen  morgenlandischen  Gesellschaft. 
Leipzig,  1876.     Vol.  xxx,  pp.  534-538. 

Gladstone,  J.  H. 
The  Birth  of  Alchemy.     The  Argonaut,  January,  1876. 

A  sketch  of  Chinese  alchemical  knowledge.     See  Martin,  W.  A.  I*- 

Gold  from  Sea  Water  at  a  Profit.     The  Facts.     Series  one  ^'^ 
two.     The  Electrolytic  Marine  Salts  Company.     Boston,  n^ 
[1898].     8  pp.      i2mo. 

See  Sketch  of  the  Discovery.     .     .     . 
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cob  Bohme  und  die  Alchymisten.  Ein  Beitrag  zur  Verstandniss 
J.  Bohme's.     Berlin,  C870.     8vo. 

iTMANN,  Joseph. 

Ichemie  und  Arkanologie  im  Gegensatze  zur  Schulmedicin.     Die 

Arkana,  die  Remedia  divina  der  alten  Alchemisten.     Ziirich, 

1888.     32  pp.     8vo. 

mN,  Marc. 

a  vie  et  les  oeuvres  de  Maitre  Amaud  de  Villeneuve.     Paris,  1896. 
4to.     111. 
Portrait. 

iMES  Trismegistus.  Einleitung  in  das  hochste  Wissen  :  von 
Kenntniss  der  Natur  und  des  darin  sich  offenbarenden  grossen 
Gottes  .  .  .  Verfertigt  von  Alethophilo,  1786.  Stuttgart, 
1855.     256  pp.     i8mo. 

iMETic  (The)  Museum  restored  and  enlarged.  .  .  .  Now  first 
done  into  English  from  the  Latin  original,  published  at  Frank- 
fort in  the  year  1678.  London,  1893.  2  vols.  sm.  4to.  Vol. 
I  •  357  PP-     Vol.  2  :  322  pp.     111. 

Translated  and  published  by  Arthur  Edward  Waite,  q.  v, 

iiMETiscHES  Journal,  zur  endlichen  Beruhigung  fiir  Zweifler  und 
Sucher  von  der  hermetischen  Gesellschaft.  i  No.  Camburg, 
1802. 
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[ermes,  eine  Zeitschrift  in  zwanglosen  Heften  zur  endlichen  Beru- 
higung fiir  Zweifler  und  Sucher  herausgegeben  von  L.  F.  von 
Sternhagen  in  Karlsruhe.     Karlsruhe  (?),  1805. 

'CHCocK,  Ethan  Allen. 

em  arks  upon  Alchemy  and  the  Alchemists,  indicating  a  method 
of  discovering  the  true  nature  of  Hermetic  Philosophy,  and 
showing  that  the  search  after  the  Philosophers'  Stone  had  not 
for  its  object  the  discovery  of  an  agent  for  the  transmutation 
of  metals.     Boston,  1857.     xv,  304  pp.     8vo. 

wedenborg,  a  Hermetic  Philosopher.  Being  a  sequel  to  Remarks 
on  Alchemy  and  the  Alchemists.  Showing  that  Emmanuel 
Sweden borg  was  a  hermetic  philosopher  .  .  .  New  York, 
^858.     352  pp.     8vo. 
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Histoire  de  la  chimie  depuis  les  temps  les  plus*  reculds  jusqu*^  noire 
6poque     .      ,     ,     Paris,    1842-1843.     2    vols.     Hvo.     Vol,  I 
X,  510  pp;  voL  II,  viii,  518  pp. 

DeUKi^me  Mition  revue  et  aiignieulee,     Paris,  1866-1869. 
2  vok,     8vo, 

Tile  alchenikal  portion  k  now  supplantet!  by  the  work*  of 
Eerthelot. 

Hopkins,  Arthur  Johk, 

Bronzing  Melhcxis  hi  the  Alehetnbtic  Leydeii  Papyri.     Chem.  News, 
vol.  S^,  p.  49  (Januani-  ^  r), 

Hypkkchimir  (L*)-  Revue  mensueile  d'alchiniie  t^t  dliermettsme  et 
de  m^decine  spagyrique*  Orgaiie  de  la  Soci^t^  alcliimique  de 
France.  Directeur:  F.  Jollivet-Ca-«*telot.  Rddacteiir-en-Chef 
S^dir.     Douai  et  Paris,  1895-1901,     6  vols,     410, 

From  April,  1900,  with  the  subhtitk  ;  Roe»a  Alcheiiiica,  g\  r. 

lukn  ALCHIMIQUH  (L*),  Publi^e  par  la  SocieLe  alchimiqiie  de  ¥m\ct. 
Paris,  1900. 

Jacob,  P.  L. 

Curiositfe  des  sciences  occultes,  alchimie,  .  .  .  etc.  Paris,  1885. 
391  pp.     8vo. 

Jacquemar. 

La  pierre  philosophale  et  le  phlogistique.     Paris,  1876.     8vo. 

Janet,  Pierre. 

Baco  Veriilamius  alchemicis  philosophis  quid  debuerit.  Paris,  1889. 
8vo. 

Jollivet-Castelot,  Francois. 

L'alchimia  sommario  storico  ;  tradotto  e  ampliato  da  Pietro  Bornia. 
Napoli,  1900.     98  pp.     i6mo. 
Biblioteca  esoterica  italiana. 

Comment  on  devient  alchimiste.  Trait^  d'herm^tisme  et  d'art  spa- 
gyrique  base  sur  les  clefs  du  Tarot.  Paris,  1897.  xxiii,  4^7 
pp.     i2mo.     Portraits  and  ill. 

L*hylozoisme.  L*alchimie.  Les  chimistes  unitaires.  Avec  intro- 
duction de  P.  S6dir.     Paris,  1896.     76  pp.     i6mo. 

La  vie  et  Time  de  la  matiere.  Essai  de  physiologic  chimiq"^* 
fitudes  de  dynamochimie.     Paris,  1894.     199  pp.     i2mo. 
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tie  Alchemist,  edited,  with  introduction,  notes,  and  glossary,  by 
Charles  Montgomery  Hathaway,  Jr.  A  thesis  presented  to  the 
Faculty  of  the  Graduate  School  of  Yale  University  in  candi- 
dacy for  the  degree  of  Doctor  of  Philosophy.  New  York,  1903. 
8vo. 

H. 

lie  Alchemists.  The  Mirror  of  Literature,  Amusement,  and  In- 
struction.    London,  1840.     304  pp.     Svo.. 

TNKR,  Karl  Wilhelm  Gottlob. 

tiysikalisch-chemische  Abhandlungen  oderBeitrage  zurBegriindung 

einer  wissenschaftlichen  Chemie.     Frankfurt  und  Heidelberg, 

1 806- 1 807.     2  vols. 

Lv,  Edward. 

lie  Alchemical  Writings  of  E.  K.  Translated  from  the  Hamburg 
edition  of  1676  and  edited  with  a  biographical  preface  [by 
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sewetter,  Karl 

eschichte  des  Occultismus.     Leipzig,  1895.     2  vols.     Svo. 

Vol.  If,  pp.  xxvii.  749.     Die  Geheimwissenschaften.     Erstes  Buch. 
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.PROTH,  J. 

ir  les  connoissances  chimiques  des  Chinois  dans  le  viii*  sifecle.  St. 
Petersburg  Acad.  Sci.  Mdmoires.     Vol.  11,  1810. 

*HNKR,  P. 

ie  Goldmacherkunst  ini  Mittelalter  und  in  der  Gegenwart. 
Zeitschr.  Naturforsch.     Stuttgart,  1903.     Svo. 

»p,  Hermann. 

ie  Alchemic  in  alterer  und  neuerer  Zeit.     Ein  Beitrag  zur  Cultur- 
geschichte.    Heidelberg,  1 886.     2  vols.     Svo.    Vol.  I :  xiv,  260 
pp.  ;  vol.  II  :  vi,  425  pp. 
eitrage  zur  Geschichte  der  Chemie.     Braunschweig,    1S69-1875. 

4  parts.     Svo. 
eschichte  der  Chemie.     Braunschweig,  1843-1847.     4  vols.     Svo. 
Portraits  of  I^avoisier,  Berzeliiis,  Davy,  and  Liebig. 
Zeitalter  der  Alchemie,  vol.  i,  pp.  40-83. 
SpecieUe  Geschichte  der  Alcheiiiie,  vol.  ir,  pp.  141-262. 
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Uber  den  Verfall  der  Alchemie  und  die  hermetische  Gesellschafi. 
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Lacroix,  Paul. 
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erature  in  ihe  Middle  Age^  and  at  the  period  of  the  Renaissance. 
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Die  Alchemie,  das  ist  die  Lehre  von  den  grossen  Geheim-Mitteln  der 

Alchemisten  und  den  Speeulationen  welche  man  an  ste  kniipfte. 
Bonn,  1869.     vi,  570  pp.     410.      Privately  printed. 

Mysticalp  cabalislict  occult,  inscrutable,  wbttn^icaU  stid  valueless. 

I,R8]iANS,   C. 

Papyri  grsed  Musei  antiquarii  publiei  Lugdnni-Batavorum*  Tomi^ 
11.     Lugdiini-Batavonim,  1885,     viii,  310  pp.     4to. 

Lkrmina,  Julks  lEdtlor]. 

Collection  d'ouvrages  relatifs  aux  sciences  berm^tiques  sous  la  direc- 
tion de  J.  L.  L'or  et  la  transmutation  des  m^taux  par  G. 
Theodore  Tiffereau.  M^moires  et  conferences  pr&Wes  de 
Paracelse  et  Talchimie  au  xvi  sifecle  par  M.  Franck.  Paris, 
1889.  X,  184  pp.  i2mo. 
See  Tiffereau,  G.  T. 

Lewinstein,  Gustav. 

Die  Alchemie  und  die  Alchemisten.     Berlin.  1870.     36  pp.    8vo. 
Sammlung  gemeinverstandlicher  wissenschaftlicher  Vortrage.  V.  Sene, 
Heft  113. 

Lucas,  Louis. 

Le  roman  alchimique,  on  les  Deux  baisers.     Paris,  1857.     i2nio. 
La  chimie  nouvelle.     .     .     .     Paris,  1854.     i8mo.     111. 

LuTz  zu  Laufelfingen,  Markus. 

Chemische  Analyse  und  Syn these  des  M.  L.  zu L. ,  ein  alchymistischer 
Versuch  von  einem  Mystiker  des  i9ten  Jahrhunderts.  Luzem, 
1816.     151  pp.     i6mo. 
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Das  Ende  des  Zeitalters  der  Alchemie,  und  der  Beginn  der  iatro- 
chemischen  Periode.     Berlin,  1892.     33  pp.     8vo. 

Sammlung  popularer  Schriften  herausgegeben  von  der  Gesellschaft 
Urania  zu  Berlin.     No.  13. 

Lydgate,  John,  and  Benedict  Burgh. 
Lydgate  and  Burgh's  Secrees  of  old  Philisoffres.     A  version  of  the 
SecretaSecretorum,  edited  by  Robert  Steele.  London,  1894.  8vo. 
Early  English  Text  Society.     Ex.  Ser.  66. 

Mack.ay,  Charles. 

Memoirs  of  Extraordinary  Popular  Delusions  and  the  Madness  of 
Crowds.     London,  1841.     3  vols.     8vo. 
Vol.  I.  The  Alchjrmists. 

Malfatti.  H. 

Die  Alchemie  und  ihre  Stellung  zur  Chemie.     Wien,  1896.     8vo. 

Marchand,  R.  F. 
Ueber  die  Alchemie.     Ein  Vortrag  im  wissenschaftlichen  Vereine  zu 
Berlin  am  20.  Februar,  1847.     Halle,  1847.     45  pp.     i2mo. 

Martin,  W.  A.  P. 
The  Chinese,  their  Education,  Philosophy  and  Letters.     New  York, 
1881.     319  pp.     8vo. 

The  chapter  Alchemy  in  China  (pp.  167-193)  was  first  printed  in  the 
China  Review,  January,  1879. 

MiKOWEC,  Ferdinand  B. 

Die  Alchemisten  in  Bohmen  unter  Rudolf  11.     Oesterreichische  Blat- 
ter fUr  Literatur  und  Kunst.  Oktober,  1854.  No.  42-44.  sm.  fol. 

Monde  (Le)  occulte.  Revue  ind6pendante  et  internationale  d*infor- 
mations  et  de  bibliographie  concemant  les  faits  psychiques  et 
t^lepathiques,  I'occultisme,  la  th^osophie,  le  spiritisme,  les  reli- 
gions et  les  philosophies  anciennes,  la  magie  et  la  sorcellerie,  les 
traditions  orientales  et  occidentales,  le  celtisme,  I'herm^tisme 
en  gdn^ral,  Talchimie,  I'astrologie,  la  chiromancie,  la  grapho- 
logie,  la  physiognomie  et  la  phrdnologie,  I'hypnotismeet  la  sug- 
gestion, le  magn^tisme,  la  m^decine  herm^tique  et  spagyrique, 
la  franc-ma^onnerie  et  les  soci^t^s  secretes,  etc.  Paris,  1893. 
The  department  of  alchemy  is  edited  by  Jollivet-Castelot. 

MuiR,  Matthew  Moncrief  Pattison. 
The  Alchemical  Essence  and  the  Chemical  Element ;  an  episode  in 
the  quest  of  the  unchanging.     London,  1894.     94  pp.     8vo. 
H 
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MuiE,  Matthew  Moncrihf  Pattison.     [Cont'd,]  ^ 

The  Stor}'  of  Alchemy  and  the  Beginnings  of  Chemistry,  Loadon 
and  New  Vork^  190J*     185  pp^      16 mo. 

Murk,  Christoph  Gottlieb,  von. 

Literarische  Xachrichteii  zii  der  Ge.scbichte  des  sogenannten  Gold- 
machen*>.     Leipzig,  1S05,     vi,  154  pp.     lamo. 

Xkw  Pearl  (The)  of  Great  Price.  A  treatise  concerning  ih 
treasure  and  most  precious  stone  of  the  philosophers.  Or  the 
method  and  procedure  of  this  divine  art  ;  with  observations 
drawn  from  the  works  '^  *  "^  old  lis,  Raymondns,  R  basis,  Al- 
liertns,  and  Michael  Scotn  it  pnbHshed  by  James  Lacinim, 

the  Calabrian,  with  a  cooiouj  iidex.  The  original  Aldine  edi- 
tion, translated  into  En  ^  '  Arthur  Edward  Waite].  Lon- 
don, iS^4.       xi,  4fi  pj 

NiCdLicn.  Emakuele* 

La  Pletra  filosofale.  Programraa  dell*  L  K.  Scnola  Reale  Superiore 
in  Pirano  pnbblicato  dalla  Direzione  alia  fine  deir  anno  tSjS- 
1879.     Trieste »  1^7^.     47  pp.     roy.  8vo, 

Olliffe,  Charles. 

Les  alchimistes  d* autrefois.     Paris,  1842.     xvi,  291  pp.     32nio. 
The  text  measures  65  x  38  mm. 

Papus  [a  pseudonym  of  G.  Encausse]. 

La  pierre  philosophale,  preuves  irr^futables  de  son  existence.  Paris, 
1889.     29  pp.,  I  plate.     i6mo. 

The  author  is  president  of  the  Supreme  Council  of  the  Martinistsand 

has  published  sixteen  essays  on  hermetism  and  magic. 

Traite  elementaire  de  science  occulte,  mettant  chaciin  k  m^mede 

comprendre  et  d'expliquer  les  theories  et  les  sym boles  employes 

par  les  anciens,  par  les  alchimistes,  les  astrologues,  les  E.*.  de  la 

V.*.,  les  kabbalistes.     Paris,  1887. 

Paracelsus. 
The  Hermetic  and  Alchemical  Writings  of  Aureolus  Philippus  Theo- 
phrastus  Bombast,  of  Hohenheira,  called  Paracelsus  the  Great. 
now  for  the  first  time  faithfully  translated  into  English  by 
Arthur  Edward  Waite.  Edited  with  a  biographical  preface. 
elucidatory  notes,  a  copious  hermetic  vocabulary,  and  index. 
London,  1894.  2  vols.,  sm.  folio.  Vol.  I  :  xvi,  394  pp- i  ^° 
II  :  viii,  396  pp. 
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'ARACELSUS.  [Cont'd.] 
Aherle,  Karl.  Grab-Denkmal.  Scbadel  und  Abbildungen  des 
Theophrastus  Paracelsus*  Beitrage  lur  genaiiereii  Keinitniss 
desselben.  MiUheilungeu  der  Gesellshafl  fiir  Salzburger  Lau- 
deskunde  xxvii.  Vereinsjahr,  iSH;,  Heft  i.  Salzburg  u.  d, 
74  pp.     8vo.     Eight  portraits. 

Theophrastiis  Paracelsus  und  dessLU    TVherreste  in  Salz- 
burg.    Salzburg,  1878.     8vo. 
Barbaglia,  G.  a.     Sulla  vita  e  sulk  opere  di  Paracelso.     Milano, 

1875. 
Bibliography  of  the  Paracelsus  Library  of  the  late  E.  Schubert, 
M.  D.  Fraiikfurt-am-Maiu  ;  also  his  selection  of  works  on  Al- 
chemy.    To  be  sold  by  William  Wesley  8:  Son,  London.     Lon- 
don, 1893.     46  pp.     8vo. 

Coutfiius  r94  titles  of  work?*  by  Puracelsus,  54H  titles  of  work.*i  aljout 
hini,  «rid  351  lillesi  of  works  on  alclienjy, 

DuRKY.  L.  Ktude  sur  Pceiivre  de  Paracelse,  niedecin  hermetique, 
astrologue,  alchimiste,  et  sur  quelques  mcdecins  hermctistes 
( Aniauld  de  Villeneuve,  J,  Cardan,  Cornelius  A^rippa  ).  Paris, 
I  goo.     8vo. 

Ferguson,  John.  Bibliographia  Paracelsica,  an  examination  of 
Dr.  Friedrich  Mook's  '"  Theophrastus  Paracelsus.  ,  lihie  kri- 
tische  Stndie/*  Privately  pnnte*L  Glasgow,  1S77,  1SS5.  2 
parts.      I  :  40  pp  ;   II  :  54  pp.     Svo. 

Hartmann,  Franz.  The  Life  of  P.  T.  B.  von  H.,  known  by  the 
name  of  Paracelsus,  and  the  substance  of  his  teachings  concern- 
ing cosmology,  anthropology,  pneuniatology.  magic  and  sorcery, 
medicine,  alchemy  and  astrology,  philosophy  and  theo£opliy, 
extracted  and  translated  from  his  rare  and  extensive  works  and 
from  some  unpublished  manuscripts.  London,  18S7.  xiii,  220 
pp.     Hvo. 

Second  edition,     London,  1896.     Hvo. 

Kahlbaum,  G.  W.  a.  Theophrastus  Paracelsus..  Vortrag,  Basel, 
1894.     8vo. 

Lessin*;.  Micmakl  Benedict.  Paracelsus,  sein  Lel^eu  ntid  Denken. 
Drei  Biicher.     Berlin.  18^59.     xvi,  250  pp.     8vo.     Portrait. 

MOOK,  Friedrich.  Theophrasttis  Paracelsus.  Eine  kritische 
Studie.     Wiirzburg,  1876.      [vi] .  136  pp.     4to. 

Contaius  a  bibHography  cif  276  titles.     See'  under  Parafehin,  Fergii- 
sc»n,  John  ;  aho  Rohlfs.  H  ,  and  SchiiUcrl,  E. 
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Paracblsus.     [Cont'd.] 

Nbtzhammbr,  R.  Theophrastus  Paracelsus.  Das  Wisseiiswertlieste 
liber  dessen  Leben,  Lehre und  Schriften.  Nach  ?seineii  Scliriften 
und  den  neuesten  Paracekus-Forschungeii.  Eiiiskdeln,  1901. 
8vo.     lU, 

RiXNBR,  ThaddXus  Ansblm  wnd  Thaddais  Siber.  Leben  und 
Lehrmeinungen  beriihmter  Physiker.  i.  Heft.  Stilzbacfa,  1819. 
168  pp.     8vo. 

RoHLPS,  Hbinrich.  Mook*s  Theopfarastus  Paracelstiii,  einekri- 
tische.Studie.  Deutsches  Archiv  fiir  Geschichte  derHedicia 
und  medicinischen  Geographie.  5.  Jabrgang .  I^eipzig^  1882. 
p.  213^/5^^. 

Cf.  Paracelsus :  Schubert,  Edoard,  und  Karl  Sudhoff. 

ScHi^BGBL,  E.  Paracelsus-Studien.  Dresden,  1898.  8vo. 
ScHUBBRT,  Eduard,  und  Karl  Sudhoff.  Paracelsus-Fbrschtiii- 
gen.  Erstes  Heft.  Inwiefem  ist  tinser  Wissen  fiber  Theophias- 
tus  von  Hohenheim  durcb  Friedricb  Mook  tind  seinen  Elritiker 
Heinricb  Roblfs  gefordert  worden.  Eine  historisch-kritisclie 
Untersucbung.  Frankfurt  a.  M.,  1887.  vi,  89  pp.  Svo. 
Sudhoff,  Karl.  Versuch  einer  Kritik  der  Echtbeit  der  Paracel- 
sischen  Schriften.  Theil  i :  Bibliographia  Paracelsica.  Be- 
sprechung  der  unter  Theopbrast  von  Hobenbeim's  Namen  1527- 
1893  erschienenen  Druckscbriften.     Berlin,  1894.     Svo. 

Tbeil  II :  Paracelsus  Haudscbriften  gesammelt  und  be- 
sprochen.  Berlin,  1898-1899.  Svo. 
Theophrastus  Paracklsus.  Gewiirdigt  in  der  zu  Feyer  des 
Geburtsfestes  seiner  Majestat  des  Kaisers  Alexander  des  Ersten 
den  12.  December,  1820,  gebaltenen  Hauptversammlung  der 
pharraaceutiscben  Gesellscbaft  zu  St.  Petersburg  von  dem 
Director  derselben.  Allg.  nord.  Ann.  Cbemie.  Vol.  vi :  PP- 
243-296.      1 82 1. 

Additional  essays  on  the  Life  and  Works  of  Paracelsus  will  be  found 

in  Bqlton^s  Select  Bibliography  of  Chemistry,  vol.  i,  p.  230. 
Smithsonian  Miscellaneous  Collections,  Washington,  D.  C,  1893.  S^'^- 

Pettigrew,  Thomas  Joseph. 
On  Superstitions  connected  with  tbe  History  and  Practice  of  Medicine 
and  Surgery.     London,  1844.     viii,  167  pp.     Svo.     Plates. 
Contains  a  section  on  alchemy. 

PicATosTE,  Felipe. 
La  alquimia  en  nuestros  dias.     Museo   universal.     Vol.  V,  1^61. 
pp.  250  ct  seq. 
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PlETSCHMANN,  RiCHARD. 

Hermes  Trismegistos  nach  aegy ptischen ,  griechischen  und  orieii- 
talischen  Ueberlieferungen.     Leipzig,  1875.     60  pp.     8vo. 

Plytoff,  G. 
Les  sciences  occultes    .     .    .    alchimie,  astrologie,  etc.     Paris,  189 1. 
320  pp.     i2mo.     111. 

PoissoN,  Albert. 
Cinq   traites  d*alchimie   des   plus   grands   philosophes,  Paracelse, 
Albert  le  Grand,  Roger  Bacon,  R.  SuUe,  Aniaud  de  Villeneuve. 
Traduits  du  Latin.     Paris,  1890.     viii,  134  pp.     i2mo. 
Collection  d'ouvrages  relatifs  aux  sciences  herni^tiques. 
Biblioth^que  Chacornac. 

Histoire  de  Talchimie  du  xiv.  si^cle.  Nicolas  Flamel,  sa  vie,  ses 
fondations,  ses  ceuvres.     Paris,  1893.     i2mo. 

Initiation  alchimique.     Paris,  [1899?] 

Theories  et  symboles  des  alcliimistes.  Le  grand  oeuvre.  Suivi 
d*un  essai  sur  la  bibliographie  alchimique  du  xix*  si^cle.  Paris, 
1891.     xii,  184  pp.     i2mo. 

Collection  d'ouvrages  relatifs  aux  sciences  herm^tiques. 
The  bibliography  enumerates  works  of  48  authors ;  dates  are  often 
lacking. 

Ramon  de  Luanco,  Jose. 
La  alquimia  en  Espaiia.    Escritos  ineditos,  noticias  y  apuntamientos 
que  pueden  servir   para  la  historia  de  los  adeptos  espanoles. 
Barcelona,  1 889-1 897.     2  vols.     237  and  289  pp.     i6mo.     111. 

Ray,  Praphulla  Chandra. 
A  History  of  Hindu  Chemistry  from  the  earliest  times  to  the  middle 
of  the  sixteenth  century  A.  D.     London  and  Oxford,   1902. 
Vol.  I.     79,  176,  41  pp. 

The  Introduction  .contains  much  on  Hindu  alchemy. 

Rhamm,  a. 

Die  betriiglichen  Goldmacher  am  Hofe  des  Herzogs  Julius  von 
Braunschweig.  Nach  den  Processakten  dargestellt.  Wolfen- 
biittel,  1883.     128  pp.     8vo. 

Ribeaud,  E. 
Die  Alchemie  und  die  Alchemisten  in  der  Schweiz  (Luzern,  Mittheil. 
Naturf.  Ges.),  1898.     72  pp.     8vo. 


2t4  BIBLIOGRAPHV   OF    CHEMISTRY, 


[RoBSON,  M.,  afterwards  Hi-ghes,] 
The  Alchemist .     By  the  author  of  "Ornaments  Discovered, 
don,  1818.     i2mo. 

Rosa  Alchemica.  L'hyperchiraie.  Revue  mensuelle  d'hemj^tisiiie 
scientifique.  Alchimie,  astrologie,  magie,  sciences  psycbiques, 
physiognomie,  chirologie,  graphologie,  therapeutique.  tnys- 
tique.  th^urgie,  estbetique,  Organe  de  la  Societe  Alchimique 
de  France,  Directeur ;  F.  Jollivet  Casstelot.  Douai  et  Paris, 
1902, 

This  m  A  continuation  of  I^'Hyperchimie  foui]iii?tl  in  1^95. 

Rosa,  Gabriele. 

L'alchimia  dalla  sua  origine  siuo  al  secolo  xiv,  e  *'  la  Compostdla,'* 
opere  di  Frate  Bonaventura  d'Iseo,  Disi^ertazione.  Brescia, 
1846.     8vo. 

Ross,  Prrcv. 
A  Professor  of  Alchemy  (Denis  Zachaire),     London,  J8S7.    3^0. 

Basse,  Ernst. 

Die  ellipsoid! scheii  Schraiibenbahneu  der  Atonie  und  die  Aufer- 
Stehung  der  Alchymie.  Dingier' s  Poly  tec  hnisches  Jounial,  vol. 
216,  p.  181,  1875, 

Saturnus,  S.  I. 

latrochimie  et  Electro- Homoeopathic.  Etude  comparative  sur  la 
mddecine  du  moyen  ^ge  et  celle  des  temps^modemes.  Traduit 
de  Tallemand.     Paris,  1897.     75  PP-     i2mo. 

Schaefer,  Heinrich  Wilhelm. 

Die  Alchemic.  Ihr  agyptisch-gricchischer  Ursprung  und  ihre  his- 
torische  Entwickclung.  Jahrcsbcricht  iibcr  das  Schuljahr  1886- 
1887.  Koniglichcs  Gymnasium  und  Rcalgymnasiura  zu  Flens- 
burg.     Flensburg,  1887:     52  pp.     4to. 

Schaefer,  Th. 

Ueber  die  Bedeutung  der  Alchemic.  Wisscnschaftliche  Abhandlung 
zu  dem  Programm  der  Hauptschule  zu  Bremen.  Bremen,  1885. 
32  pp.     4to. 

SCHEIBLE,  J. 

Bibliotheca   magica,   I.     Catalog   des  antiquarischen  Biicherlager^ 
von  J.  S.  in  Stuttgart.     Inhalt :    Magic,  Alchemic     . 
Catalog  No.  45.      [Stuttgart],  1873.     97  pp.     8vo. 
Contains  1,925  titles. 
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SCHEIBLK,  J.      [Cont'd.] 

Bibliotheca  magica,  II.     Catalog  des  antiquarischen  Biicherlagers 
von  J.  S.  in  Stuttgart.     Inhalt :   Magie,  Alchemie, 
Catalog  No.  47.      [Stuttgart],  1874.     34  pp.     8vo. 
Contains  titles  from  Nos.  1,926  to  Nos.  2,661. 

Bibliotheca   magica   et   pneumatica.      Catalog   des   antiquarischen 
Biicherlagers  von  J.  S.  in  Stuttgart.     Inhalt :  Hand.schriften 
und  Werke  iiber  Magie,  Astrologie,  Alchemie,     .     .     .      [Stutt- 
gart], 1868.     No.  I.     120  pp.     8vo. 
Contains  2,531  titles. 

ScHMiEDER,  Karl  Christoph. 

Geschichte  der  Alchemie.     Halle,  1832.     x,  613  pp,     8vo. 

The  author  endeavors  to  establish  by  historic  proofs  the  verity  of 
transmutation.     Erudite  and  credulous. 

SCHOTTE,  H.  E. 
L'alchimiste  moderne,  ou  la  nouvelle  creation  du  monde.     Fantas- 
magorie.     Paris,  1885.     i2mo. 

ScHULTZE,  Ernst. 

Das  letzte  Aufflackern  der  Alchemie  in  Deutschland  vor  100  Jahren. 
(Die  Hermetische  Gesellschaft  1796-1819.)  Ein  Beitrag  znr 
deutschen  Kulturgeschichte.     Leipzig,  1897.     44  pp.     8vo. 

SCHWERTZER,  SEBALT. 

Kell,  Richard.  S.  S.  als  Kursachsischer  Faktor  und  Kaiserlicher 
Berghauptmann.  Inaugural  Dissertation.  Leipzig,  188 1.  80  pp. 
8vo. 

Sketch  (A)  of  the  Discovery  of  a  commercially  profitable  process  for 
the  extraction  of  gold  and  silver  from  sea- water.  [Boston, 
1897  ?]      14  pp.     i2mo. 

Published  by  the  Electrolytic  Marine  Salts  Company  ;  see  Gold  from 
Sea-Water. 

Spencer,  E. 
L'alchimiste,  chansonette,  paroles  d'li.  Joullot.     Avec  accompagne- 
ment  de  piano.     Paris,  1903. 

Steele,  Robert. 
Alchemy  in  England.     The  Antiquary,  vol.  xxiv.  p.  99  (Septem- 
ber, 1891). 
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Strinhbekg,  ArcusTE. 

Introduction  i  line  chlmie  uiiitaire.     (Premiere  esqtiisse.)    Pam, 
1S95.     27  pp,     8vo. 

1  author  claims,  lliat  tbe  inetaU  arc  t  omposetl  of  those  m^jfrganic 
and  ori^nic  elements  whose  molecular  weights  equal  ih^  aljoiiuc 
weights  of  the  metak  :  Si  —  CjH^  —  aS ;  Au  -  Fe^S  =  197:  itid 
cit^ss  ex  perimeirtal  proofs. 

SVATEK,  JOJ     PH 

CiiUurhi?ito  ischc  Bilder  aus  Bobinen.     Wien,  1879,     311  pp.    Sm 
t^       Itdns  »  chapter  011  alchemy  in  Bolieniia, 

Thomas  Aquinas,  Saixt*       ^ 
Traite  de  la  pierre  dIuIo^a*  iduit  du  latin  pour  la  premiere 

fois  et  pr^'"-^  3.     Paris,  iSgS,      idmo. 

Biblio 

Thompson,  C:  J-  S. 
The  Myster>^  and  Romance  of  my  and  Pharmacy-    Londop. 

1S97.     xv/335PP^     3 

Thukkkissrk  2UM  TntfRX,  Li  D- 

Franz ,  R.    Ueber  den  Alchet:       -n  U  T.  zum  T,    Berliu,  1875,  4*0 

TlFFERBAt\  C.  ThSODORK. 

L*art  de  faire  de  I'or.      Conference  faite  an  theatre  de  la  Galene 
Vivienne  le  24  Mai  1892.     Paris,  1892,     36  pp.      12  mo. 

L'art  de  faire  de  I'or.     La  transmutation  du  fer,  du  cuivre,  et    ^^ 
Targent  en  or.     Paris,  1896.     8vo. 

Les  m^taux  sont  des  corpfe  composes.  La  production  artificielle  ^^^^ 
m^taux  pr^cieux  est  possible  et  un  fait  avdre.  Suivi  de  Paa^  ^^' 
celse  et  I'alchimie  au  xvi*  sifecle  par  M.  Franck.  Paris,  18  ^^' 
xxii,  114  pp.     i2mo. 

Deuxi&me  Edition,  1856. 

Tonni-Bazza,  Lorenzo. 

DeH'alchimia  e  degli  alchimisti.     Dissertazione.     Pavia,  1858. 

TOPEUUS.  Z. 

Times  of  Alchemy.     Translated  from  the  Original  Swedish.    C^^^' 
cago,  1884.     331  pp.     i2mo. 

Toward  Knowledge    of   Natural   Things.     New  York,  18-  ^7- 
16  pp.     long  i2mo. 

The  cover  bears  the  title  :  Arcana  Naturse.  The  pamphlet  deals  '^*^"' 
Argentaurum  and  the  Philosophers*  Stone,  translated  from  >^^ 
Nature^  June  5,  1897. 
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1  vitriol  philosophique et  sa  preparation.  Paris,  1896.  56  [i]  pp. 
i6mo. 

BA  (The)  Philosophorum,  or  Assembly  of  the  Sages,  called  also 
the  Book  of  Truth  in  the  Art  and  the  third  Pythagorical  Synod. 
An  ancient  alchemical  treatise  translated  from  the  Latin,  the 
chief  readings  of  the  Shorter  Codex,  parallels  from  the  Greek 
alchemists,  and  explanations  of  obscure  terms,  by  Arthur  Edward 
Waite.     London,  1896.     iv,  211  pp.     8vo. 

ENTINUS,   BaSILIUS. 

le  Triumphal  Chariot  of  Antimony.  With  the  commentary  of 
Theodore  Kerckringius.  Being  the  Latin  version  published  at 
Amsterdam  in  the  year  1685,  translated  into  English,  with  a 
biographical  preface  [by  Arthur  Edward  Waite].  London, 
1893.     xxxiii,  204  pp. 

ildebrand,  H.  Der  Alchemist  B.  V.  Einladungsschrift.  Zerbst, 
1876.     38  pp.     4to. 

let  de  Viriville. 

is  ouvrages  alchimiques  attribu^s  k  Nicolas  Flamel.     M^moires  de 

la  Soci^te  imp^riale  des  Antiquaires  de  France.     26  pp.     8vo. 

[Paris.] 

ZE,  J.  Marcus  de  [E.  Bosq]. 

1  transmutation  des   mdtaux.     L'or  alchimique,  I'argentaurum. 

Divers  procddds  de   fabrication    avec  lettres   et  documents  k 

I'appui.     Paris,  1902.     48  pp.      i6nio. 

ZKICHNISS    EINKR     ALCHYMISTISCHEN     BiBLIOTHEK    an    SelteueU 

Manuscripten  und  Druckwerken  aus  alterer  Zeit.     Gotha,  1859. 
16  pp.     Svo. 

STO,  E. 

is origines  de  Talchimie  par  M.  Berthelot.  Analyse.  Paris,  1886. 
24  pp.     8vo. 

PIUS,  G. 

eber  die  Alchemisten.  Ein  im  historisch-philosophischen  Verein 
in  Heidelberg  gehaltener  Vortrag.     Heidelberg,  1874.     ^vo. 
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Waite,  Arthur  Edward. 

Collectanea  Chemica,  being  certain  select  treatises  on  alcheniy  and 

hermetic  medecine,  by  Eirenieiis  Philalethes,  Francis  Antony, 

George  Starkey,  Sir  George  Ripley  and  Anotiynioiis  unknown. 

Edited  by  A,  E.  Waite.     London,  1893.     160  pp.     Svo.  ■ 

.Ste  Hemietic  (The)  MttiaMitn  ;  ICelly,  Edward  ;   New  Pearl  (The)  of 

Great  Price  ,   Va1enlhius»  Basilius  ;    FigQlws,  BenefUctws;  TuTh* 

{The)  PhilosophoTum  ;  Paracelsus,  Tlie  Hermetic  ami  Alchemicil 

Writings  of. 

Lives  of  Alchymi.stical  Philosophers,  based  on  materials  collected  in 
1815  and  supplemented  by  recent  researches.  ,  ,  .  Towhicli 
is  added  a  Bibliograpttj  lemy  and  Hermetic  Philosophy, 

London,  1S88.     315 
t/.  Barrett,  Fratic 

Wehch,  von, 

\' erfols:te  Alchyniisleii.    Zi  fiirdie  Geschichte desOberrheitis 

herausgegeben    von   dem  >ssherzoglichen    General- Landes- 

archive  xn  Karlsruhe*  xv.     pp*  4 6 8-4 70.      1H73, 

Two  original   letters,  d  15  and   160",  showing  fate  of  Hcuauer 
aud  Setan. 

Wti.n,  JoHAKN  Rudolph. 

Versuch  elner  Characteristik  des  Verhaltnisses  der  Alchemie  i!«r 
Magie,  Astrologie  und  verwandten  ahnlichen  Wissenschaiien, 
mit  besonderer  Beriicksichtigung  der  alchemistischen  Zeichen. 
Cassel,  1841.     68  pp.     8vo.     Eight  plates. 

Wrany,  Adalbert. 

Geschichte  der  Chemie  und  der  auf  chemischer  Grundlage  beru- 
henden  Betriebe  in  Bohmen  bis  zur  Mitte  des  19.  Jahrhunderts. 
Prag,  1902.     vii,  397  pp.     8vo. 

Chapter  I,  pp.  1-43,  treats  of  the  history  of  alchemy. 

Zachar,  Otakar. 

Alchymista  Bavor  Rodovsky  Z  Hustiran  a  jeho  fukopis  nyni  Ley 

densky.     Knapsal  O.  Z.     V  Praze,  1902.     35  pp.     8vo. 
Mistra  Antonia  z  Florencie  Cesta  spravedlivd  v  alchymii.     (L.  145?) 

Z  fukopisa  Musea  kralovstvi  Cesk^ho  vydal  O.  Z.     V  Praze, 

1899.     106  pp.      i8mo.     111. 

ZiMPEL,  Chas.  F. 
Bemerkungen  iiber  den  Stein  der  Weisen  (Lapis  Philosophorum)  als 
Universal -Heilmethode  zur  moglichen   Verhiitung  des  Todes. 
Wiirttemberg,  1879.     24  pp.     8vo. 

Coh tains  a  list  of  48  works  of  the  author. 
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:ktylrn  in  Wissenschaft  und  Industrie.  Centralorgan  fiir  die 
Gesammtinteressen  der  Acetylen-  und  Carbidtechnik.  Heraus- 
gegeben  von  M.  Altschul  und  K.  Scheel.  5  vols.  4to.  Halle 
a.S.,  1898-1902  + 

KTVI,KN-K  A  LENDER. 

See  Kalender  fiir  Acetyleniker. 

RENS,  Feux  B. 

See  Chemische  Zeitschrift. 

.bum-Annuaire  de  l' acetylene.  Laboratoires,  usines,  appareils, 
emploi.     R6dig^  par  P.  Hubert.     Paris,  1899. 

XGEMEINER  AnZEIGER  DER  ThON-InDUSTRIE  fCR  DAS  KONIGREICH 

Sachsen  UND  DIE  ThDringischen  Staaten.  Fachblatt  fiir 
Ziegel-,  Chamotte-,  Thonwdaren-,  Kalk-  und  Cement- Industrie. 
1897-Sept.,  1801.  Redacteur  :  B.  Pfretzschner.  5  vols.  4to. 
Dresden,  1 897-1 901. 

Coti tinned  as 
Ton-Industrie.    Oct.,  1901-Sept.,  1902.   i  vol.  4to.   Dresden,  1902  + 

rscHUL,  M  ,  and  K.  Schkei.. 

See  Acetylen  in  Wissenschaft  und  Industrie. 
Also  Jahrbuch  fiir  Acetylen  und  Carbid. 

KRICAN  Klectrochkmicai.  SOCIETY.     .SVv*  Transactions. 

(219) 
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ANNALt    DI    PARMACOTERAPIA    E    CHIMICA    HIOLOGICA,    COtltinuazblie 

degli ' '  AniiaU  di  chimica  applicata  a!la  medidna,  * '  della  **  Rivista 
di  chimica  medica  e  farmaceutica/'  degli  '*Aiiiiali  di  cliimica  c 
farmacologia/ '  Direttori  :  D,  Baldi,  G.  Bufaliiii,  G.  Corouadi. 
M  llano.  1900. 

ASHVAtKE    DEii    BILlSeBURS   ET    DES    MAtTEURS   EN    IS99,   avec  nOtO 

pratiques  et  retiseii^einents  utiles,  par  G.  Gras.     Paris,  i^, 

AKjrt!Ai*  Report  of  the  Chemical  Examiner  and  BACTERiouMjaf 
to  the  Govern  me  lit  of  the  Northwestern  Provinces  of  liidia  ^ 
Oudh  and  of   th  iticcs    for  the  year  i894-t90z* 

Allahabad,  1895-11 

AssociATiox  OF  Off        t.  ^prai.  Chemists.     Proceedmgs 

of  the  Coisventloos. 

See  ift  Stdwn  r/l,  be  Di%*ision  of  Chemistry 

Baldi.  D.  G.  BrrAJ  *^ 

Bkitrage  zvr  ch  em  ISC  hen  Physiologie  vnu  Pathologic.  Her- 
aiisgegebeii  von  F.  Hofmeij^ter;  2  vols.  Bvo.  Braunschweig, 
1901-1902. 

J*'rom  Voi.  II  (1902),  ivith  the  subtitle :  Zeitschrift  fiir  die  gesammtc 
Biochemie. 

Bericht  uber  das  chemisch-hygienische  Untersuchungsamtder 
Stadt  Stralsund  (zugleich  amtliche  Nahrungsmittel-Unter- 
suchungsstation  fiir  Kreis  Grimmen)  fiir  die  Zeit  von  i.  April 
1894  bis  31.  Marz  1899.     Von  A.  Schlicht.     Stralsund,  1900. 

Bericht  tJBER  den  hi.  internationalen  Congress  fur  ange- 
WANDTE  Chemie.  Wicu,  1898.  Verfasst  von  dem  General- 
secretar  des  Congresses  F.  Strohmer.    3  vols.    8vo.  Wien,  1899- 

Bericht  uber  die  10.  Hauptversammlung  der  Vereinigung 
offentlicher  analytischer  Chemiker  Sachsens  in  Chemnitz,  1897- 
I  vol.     8vo.     Weimar,  1898. 

Zeitschrift  fiir  offentliche  Chemie. 

Bericht  (jber  die  iii.-iv.  ordentliche  Hauptversammlung  des 
Verbandes  selbststandiger  offentlicher  Chemiker  Deutschlands. 
Frankfurt  a-M.  und  Wiesbaden,  1898-1899. 
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aCHT     UBER    DIE    ThATIGKEIT    DKS     MILCHWIRTHSCHAFTLICHEN 

Instituts  in  Hameln  im  Jahre   1 897-1 898.     Hameln,   1898- 
1899.     8vo. 

RiCHTE  des  Verbandes  der  Laboratoriums -Vorstande  an 
deutschen  Hochschulen,  1898-1902.     Leipzig,  1 899-1 902 + 

jderm ANN'S  Centralblatt  fiir  Agriculturcheniie  und  rationellen 

Landwirthschaftsbetrieb.      (Bibl.,  p.  1093.) 
5eneralregister  zu  Band  i-xxv :  Jahrgang  1872-1896,  zusammen- 

gestelltvon    K.  Wedemeyer.     Leipzig,  190 1.     8vo. 

khemisches  Centralblatt.  Vollstandiges  Sammelorgan  fiir 
die  Grenzgebiete  der  Medicin  und  Chemie.  Unter  Leitung  von 
B.  Ehrlich,  K.  Fischer,  O.  Liebreich  [and  others]  herausgegeben 
von  C.  Oppenheimer.     i  vol.     8vo.     Berlin,  1903  + 

iTisH  (The)  Food  Journal  and  Analytical  Review.  The 
official  organ  of  the  International  Commission  on  Adulteration. 
London,  1899. 

llettino  chimico-farmaceutico.  Eco  delle  Society  di  farmacia 
italiana.     Milano,  1900. 

BSLAU,  Untkrsuchitngsamt.     See  Jahresbericht  des     .     .     . 

LLKTiN  DE  l'Institut  Pasteur  ;  revues  et  analyses  des  travaux 
de  microbiologie,  m6decine,  biologie  gdnerale,  physiologie, 
chimie  biologique  dans  leurs  rapports  avec  la  bacteriologie, 
1 902- 1 903.  Comitd  de  redaction  :  G.  Bertrand,  A.  Besredka, 
A.  Borrel,  C.  Delezenne,  A.  Marie,  F.  Mesnil.  Paris,  1902- 
1903  + 

LT.LETIN  DE  LA  SOClfeTfe  CHIMIQUE  DE   PaRIS.       (Bibl.,  p.    I089,  and 

I. St  Siippl.,  p.  452.) 
Tables  des  anndes  1889  k  1898  dressees  par  Th.    Schneider.     Paris, 
1900-1901.     Two  parts.     8vo. 

JLLETINS  OF  THE    DIVISION  OF  CHEMISTRY,  U.  S.   DEPARTMENT  OF 

Agriculture.     Washington.  D.  C,  1898- 1902. 

For  full  titles  see  names  of  Authors  and  Editors  in  Section  K 

No.  54.  Report  on  an  Investigation  of  Analytical  Methods  for  dis- 
tinguishing between  the  Nitrogen  of  Proteids  and  that  of  the 
simpler  Amids  or  Amido- Acids  ;  by  J.  W.  Mallet.     1898. 
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Bulletins  of  the  Division  of  Chemistry.     [Cont'd.] 

No.  55.  The  FertilUing  Value  of  Str^t  Sweepings,  by  HW.Wiky 
and  Eniu  E*  EwelL     1S98. 

No,  56.  Proceedings  of  the  Fifteenth  Annual  Convention  of  the  Assch 
ciation  of  Official  Agricultural  Chemists*  Edited  by  Harvey  W. 
Wiley,     1899. 

No.  57.  Proceedings  of  the  Sixteenth  Annual  Convention  of  the  Asso- 
ciation of  Official  Agricultural  Chemists,  Edited  by  Harvey  W. 
Wiley,     1899. 

No.  58,  The  Manufacture  of  Starch  from  Potatoes  aud  Cassava.  By 
Hanev  W.  W*' 


No. 


No. 


No. 


:an  Wines.     By  \\\  D.  Bigebw'. 

lltivation.  composition  aud  mes. 

an  Countries  affecting  Americati 
i  W,  D.  Bigelow.     1901. 
L  Annual  Convention  of  the  Asso- 
^hemists.     Edited  bv  Han*ey  \\\ 


59,  The  Composicio; 
1900* 

60*  The  Sunflower  1 
By  Harvey  W,  Wiley, 
6 1 .  Pure  Food  Laws  of 
Exports-     By  H.  W. 
No- 62,   Proceedings  of  the 
ciatiou  of  Official  Agnc 
Wiley.      1901, 

( 'oftitnftt'if  HHifi'r  the  titir 

Bulletins  of  the  Bureau  of  Chemistry  of  the  U.  S.  Depart- 
ment OF  Agriculture. 
No.  63.  Exhibit  of  the  Bureau  of  Chemistr>'  at  the  Pan-American 
Exposition,  Buffalo,  N.  Y.     1901 .     Edited  by  Harvey  W.  Wiley 

No.  64.  The  Influence  of  Environment  upon  the  Composition  of  the 

Sugar  Beet.     By  Harvey  W.  Wiley.     1901. 
No.  65.   Provisional  Methods  for  the  Analysis  of  Foods.     Edited  by 

H.  W.  Wiley  [rial.'].     1902. 
No.  66.  Fruits  and  Fruit  Products.     Chemical  and  Microscopical 

Examination.     By  W.  D.  Bigelow.  [^/ a/.].     1902. 
No.  67.   Proceedings  of  the  Eighteenth  Annual  Convention  of  the 

Association  of  Official  Agricultural  Chemists.    Edited  by  Harvey 

W.  Wilev.      iqo2. 
No.  68.  The  Chemical  Composition  of  Insecticides  and  Fungicides. 

By  J.  K.  Haywood.      1902. 
No.  69.   Foods  and  Food  Control.     By  W.  D.  Bigelow.     1902.    Six 

parts. 
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Bulletins  of  the  Bureau  of  Chemistry.     [Cont'd.] 

No.  70.  Manufacture  of  Table  Sirups  from  Sugar  Cane.  By  H.  W. 
Wiley.     1902. 

Chemical  [The]  Society  [of  London],  Abstracts  of  the  Proceed- 
ings of  the.     5  vols.     London,  1885-1889! 

From  iSgo  continued  as  : 
Proceedings  of  the  Chemical  Society.       13  vols.      London,   1890- 
1902  -r 

N.  n. — These  "  Proceedings  '*  are  independent  of  the  periodical  with 
the  same  title  established  in  1841. 

Collective  Index  of  the  Transactions,  Proceedings,  and  Abstracts, 
1883-1892.  By  Margaret  D.  Dougal.  London,  ;/.  d,  [1898]. 
2  vols.     8vo. 

Vol.  I :  pp.  XV-471  ;  Vol.  11  :  pp.  1147. 

Chemical  (The)  Trade  Review,  Edward  Prag,  business  manager. 
Philadelphia,  1902. 

Chemik  Polski.     (Edited  by)  B.  Znatowicz.     Warszawa,  1901. 
[Polish  ;  weekly  journal  for  theoretical  and  practical  chemistry.] 

Chemiker-Taschenbuch  fiir  1899-1900  nebst  Mitgliederliste  und 
Vereinsmittheilungen.  Herausgegeben  von  F.  Peters.  2  vols. 
8vo.     Berlin,  1899-1900. 

Chemisch-technisches  Repertorium,  Jacobsen,  E.   (Bibl.,  p.  1096.) 
Siebenter  Generalregister  zu  Jahrgang  31-35  (1892-1896).     Berlin, 
1898.     8vo. 

Chemische  Zkitschrift.  Centralblatt  fiir  die  Fortschritte  der  ge- 
.samten  Chemie.  1 901-1903.  Herausgegeben  von  Felix  B. 
Ahrens.     2  vols.     4to.     Leipzig,  1902-1903  + 

Chkmisches  Centralblatt.     (Bibl.,  p.  1135.) 
General-Register  iiber  die  fiinf  Jahrgange  1897  ^i*^  ^9^1  (10  Bande 
1897'  bis   1901")    (Autoren-  und  Sach- Register ;    Register  der 
Patentnummern ) ,  bearbeitet  von  Rudolf  Arendt).     Berlin,  1902. 
I  vol.     8vo. 

Chimic.\  (La)  industriale  ;  rivista  tecnica,  industriale  e  commer- 
ciale  pubblicata  ]^r  cura  dell'  associazioiie  chiniica  industriale. 
I   vol.     4to.     Torino,  1899. 
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Eis-  UND  KXlte  IsTDUSTBiH,     Heransgegebeo  uod  redigirt  Tom  C. 
Schniitz.     4  vols-     4to.     Berlin,  i  $99- 190^  + 

EuscTRO-CiiEMisT  f Tme)  akd  Mht ALLERGIST,     2  vols.    8vo*    Lon- 
don, 1901-1903  -J- 


Klbctrochemical  Ixdcstrv. 

1903  + 


I   voL     4to,      Pbjladelphta,  1902^ 


Ki^BKTROCHEMiscHE  TKCfTPTiK.  Stichworter-RepeTtorium  der  auge- 
wandten  Klektrochetnte,  der  HlektroEtietallurgie  utid  GalvaDo^ 
techiiik.  Herausgegebeii  und  verlegt  von  Fraiii  Peltry.  Ber- 
lin, 1903. 

Farbbnzbitung.  Fachblatt  fur  die  gesammte  Farben-  nnd  Lackfa- 
brikation,  sowie  den  einschlagigen  Handel.  Redigirt  von  H. 
Freeae.     8  vols.    4to.     Leipzig,  1 896-1 903  + 

Forschungs-Bbrichtb^bbr  Lkbensmittbl  und  ihrbBbzibhungek 
zuR  Hygienb,  Obbr  porbnsb  Chbmib  und  Pharxakognosik. 
XBibl.,  istSnppL,  p.  457.) 

UntUd  in  i8g8  wiik :  Zdtschrift  fur  Untersuchang  der  Nahrungs-  nod 
Genussmittel. 

Priedel,  Charles. 

See  Revue  g^n^rale  de  chimie. 

Gazzetta  chimica  italiana.     (Bibl.,  p.  1107.) 

Indice  generaledei  Volumi  1-20  (Anni  1871-1890).     Palermo,  1898. 
8vo. 

Hameln;  MiLCHWiRTHSCHAFTLiCHES  Institut.    See  Bericht  iiber die ThatigkeiU 

HOPMEISTER,  F. 

See  Beitrage  zur  chemischen  Physiologie  und  Pathologie. 

Hubert,  P. 

See  Album-Annuaire  de  Pac^tyldne. 

Industrie  (L*)  bettbraviere.  Organe  bimensuel  des  producteurs- 
de  betteraves,  fabricants  de  sucre,  distillateurs,  etc.,  et  des  in- 
dustries qui  s'y  rattachent.     Cond6,  1901. 

Internationaler  Congress  fur  angewandte  Chemie.  See  Bericht  iibcr 
den  — . 


Jacobsen's  Repkrtorium.     See  Chemisch-technisches  Repertoriutn. 
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(HRBUCH  DER  Ex-EKTROCHEMIE.  BegTundet  und  bis  1901  heraus- 
i  gegeben  von  W.  Nernst  und  \V.  Borchers.  Berichte  iiber  die 
t  Fortschritte  des  Jahres  iS94-i902/heraiisgegeben  von  H.  Dan- 
r        neeL     9  vols.     Hvo.     Halle,  1 895-1 903 -f 

iHRBUCH  DER  Vhrsuchs- UKD  Lehranstalt  ftir  Braiierei  in  Berlin, 
1 898- 1 90 1,     4  vols,     8vo.     Berlin,  1899-1902  + 

^HRBUCH  DES  Verhins  DER  Spiritis-  Fabrikantek,  des  Vereins 

ider  Starke- 1 nteressen ten  in  Deutschland  und  der  Brennerei- 
Benifsgenossendiaft.  Krganzungsband  zur  Zeitscbrift  fiir 
i  Spiri Ins- Industrie,  Fiir  die  Scbriftleituiig  verantwortlicb  G. 
I        Heinzelmann.     Berlin.  1901. 

iHRBUCH  Ft>R  AcETYLEN  UND  Carbid.  Berichte  iiber  die  wissen- 
chaftlichen  und  tecbniseben  Fortschritte.  1899-1901.  Im 
Auftrage  des  Deutschen  Acetylenvereins  heransgegeben  von 
M.  Altschiil,  K.  Scheel,  nnd  J.  H.  VogeL  3 vols.  8vo.  Halle. 
1899-1902  H- 

^HRBUCH  fOr  das  Eisenhuttenwesek.  (Erganzung  zu  "  Stabl  u. 
1^  Eisen.'* }  Bericht  iiber  die  Fortschritte  auf  alien  Gebietcn  des 
,,  Eisenhiittenwesens  im  Jahre  1900.  Jabrgang  1.  Im  Auflrage 
I  des  VereiOvS  Deutscher  Eisenhuttenleute  bearbeitet  von  O.  VogeL 
j         I  vob     Svo.     Diisseldorf,  1902, 

iHRESBERiCHT  des  cheniischen  Untersochungsaintes  der  Stadt  Bres- 
lau,    1898,      Im   A 11  ft  rage  des   Curatonums   ers^attet   von   B. 
I         Fischer,     Berlin,  1900. 

IKRESBERICHT  iiber  die  Fortschritte  der  Chemie  und  verwandter 

Theile  anderer  Wissenschaften.     (Bibb,  p.  1 1 16.  ) 
Generalregister  zu  den  Jahrgangen  1877  bis  18S6,     Braunsclnveig, 
I  1897-1899.     Three  parts  in  five, 

iHRESBERicirr  iiber  die    Untersucbung  und    Fortschritte  auf  dem 

Gesamnitgebiete  der  Zuckerfabrikation,      (Bibb,  p.  11 18.) 
Alphabetiscber    Sach-Register    zum     Jahrg,       1-40    (1S61-1900). 
Braunschweig,  1901,     8vo.     lib 


JRNAL  OF   THE    AMERICAN  CHEMICAL   SOCIETY.       (Bibb,  p.    11.^8.) 

General  Index  to  the  first  twenty  volumes,  1879-1898,  and  to  the 
Proceedings,  1877-1879.     Easton,  Pa,,  1902, 
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Journal  of  the  Society  of  Chemical  Industry.    (  BibU.  p.  1124.) 
Collective  Index  from    1882-1895,     Vols,  i  to  xiv.     Compiled  by 
F.  W.  Renaut.     LoiMoti,  1899,     410. 

Kalbndarz  dla  CukrownIkow.  S.  Broniewski,  i  T.  Riukowski, 
Warszawa,  1891-1900.     i2ino. 

Kalendbr  ftir  Acetyleniker  fur  das  Jahr  1899,  beratu^^egeben  von 
H.  P.  B.  Schafer.     i  Vol.     i2ino.     Berlin,  1898. 
Continued  as  i 
Acetylen-Kalender  ftir  das  Jahr  1900.    i  vol.    1 2mo.   Leipzig,  1899.ll 

Kalentder  und  Wegweisbr  fiir  Acetylen-Techniker  und  InstaUateure 
fiir  das  Jahr  1903.  Heransgefi^eben  von  Bernat  und  K.  Sched. 
I  vol.     i2mo.     Halle,  1903. 

Lauber*s  Monatshefte  FtJR  PXrbbr  UN0  Drucker.  Organ  des 
Farbermeister-Vereins  von  Nordbohmen  und  der  Oberlansitz. 
1.  Jahrg.  Oct.,  i899-^Sept.,i900.  i  vol.  8vo.  Leipzig,  1 899-1900. 

MfeMOiRES  de  physique  et  de  chimie  de  la  Soci6t6  d'Arcueil.  Paris, 
1 807-1 8 1 7.     3  vols.     8vo. 

Mktallographist  (The).  A  quarterly  publication  devoted  to  the 
study  of  metals  with  special  reference  to  their  physics  and  micro- 
structure,  their  industrial  treatment  and  applications.  Edited 
by  Albert  Sauveur.     Boston,  1898. 

Mittheilungen  aus  der  koniglichen  Priifungsanstalt  fiir  Wassen^er- 
sorgung  und  Abwasserbeseitigung.  Herausgegeben  von  A. 
Schraidtmann  u.  C.  Giinther.      i  vol.     8vo.     Berlin,  1902. 

Naphta.  Organ  dej>  Galizischeu  Landes-  Petroleum-  A'ereiiies  fiir 
die  Petroleum  und  Erdwachs-Industrie.  Herausgegeben  und 
redigirt  von  R.  Zaloziecki.     10  vols.    4to.    Leipzig,  1893-1902  + 

NEDERLANDSCHE    TIJDSCHRIFT  VOOR    PHARMACIE,  CHEMIK   EN  TOXI- 

COLOGIH.      (Bibl.,  ist  Suppl..  p.  402.) 
Tienjaarlijksche     inhoudsopgave    benevens    register    van    auteurs 
(1889-1898).     s'Gravenhage,  1899.     iv,  89  pp.     8vo. 

Oesterreichische  Chemiker-Zeitung,  und  "  Zeitschrift  FilR 
Nahrungsmittel-Untersuchung,  Hygiene  und  Waaren- 
KUNDE."  Officielles  Organ  des  "Vereines  oesterreichischer 
Chemiker  in  Wien."  Herausgegeben  von  H.  Heger  und  E. 
Stassny.  Neue  Folge.  Jahrgang  1-6,  1898-1903.  6  vols.  4^0- 
Wien,  1 898- 1 903  -f 

Continuaiioii  of:  Zeitschrift  fiir  Nahrungsmittel-Untersuchung. 
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TERS,  F. 

See  Chemiker  Taschenbuch. 

RBTZSCHNBR,  B. 

See  AUgemeiner  Anzeiger  der  Thon-Industrie. 

fevOYANCE  PHARMACEUTiQUE.  Bulletin  iiiensuel  officiel.  Paris, 
1897. 

OCEEDINGS   OF  THE    INSTITUTE   OF   CHEMISTRY.       [30  Bloomsbury 

Square.]     London,  1 878-1902. 

ZEGLAD  CHEMiczNY,  pod  redakcya  A.  Peszkego.     Warszawa,  1900. 

;ichs-Chemiker-Kalender  fiir  das  Jahr  1902.     Leipzig,  1902. 

;VUE  DE  CHiMiE  ANALYTiQUE  appliquee  ^  rindustrie  ...  6  vols. 
Paris,  1893-1898. 

In  i8gg  this  zvas  merged  with  :  Annales  de  chimie  analytique  appliquee 
^  rindustrie.     (Bibl.,  i^  Suppl.,  p.  449.) 

:vuE  DES  produits  chimiques.  Journal  des  fabricantset  n6gociants 
en  produits  chimiqqes,  drogueries,  couleurs,  et  vernis.  R6dig6 
par  P.  Blondel.     5  vols.     4to.     Paris,  1898- 1902  + 

:vuE  GfeNfeRALE  DE  CHIMIE,  pure  et  appliquee.  Directeur  scienti- 
fique  :  Charles  Friedel.  R^dacteur  et  administrateur :  George 
F.  Jaubert.     4  vols.     8vo.     Paris,  1 899-1 902  + 

JHSEN,  Vereinigung  offentlicher  analytischer  Chemiker     ...    in  Chemnitz. 
See  Bcricht  iiber  die  zehnte  Hauptversammlung. 

HAFKR,  H.  F.  B. 

See  Kalender  fiir  Acetyleniker. 

HKEIv,  K. 

See  Acetylen  in  Wissenschaft  uud  Industrie  ;  atso  Jahrbuch  fiir  Ace- 
tylen  ;  atso  Kalender  und  Wegweiser  fiir  Acetylen-Techniker. 

HEiKUNDiG  JAARBOEKJE,    1900.     Redigeert   van   W.   P.   Jorissen, 

A.  B.  van  Ketel,  L.  F.  Reicher,  J.  Rutten.     2  vols.     Middel- 

hamis,  1 900-1 901. 
Contintied  as  : 
i^cheikundig  jaarboekje  voor  Nederland,  Belgie  en  Nederlandsche 

Indie.     Onder  redactie  van  P.  Jorissen  [etc.] .     Middelhamis, 

1902  + 
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STRAI^SUND,  STADT. 

5«f^  Berichttiberdas  cheiiiisdt-by^enisclie  Unterauchuni^mt  . 


Taschenbuch  fGr  dkn  AcBTYUiK-TBCHNi&Bit,  iQOo,    Nebst  Adiess* 
bach  der  Carbid-  und  Acetyleii- Industrie.     Herausgegeben  von 
•  A.  Ludwig.     i2mo.     Berlin,  1900* 

Tbchnoux^ib  sanitaire.  Moniteur  des  distributions  d'etu  et  dt 
1' hygiene appliqu^.  Revue internationalebi-meusuelk.  Publiee 
sons  la  direction  d'un  comit^  de  redaction  ;  Directean  Victor 
J.  van  Lint.     i894-r9t>2.     9  vols,     8vo.     Paris,  1895-1903  + 

TiJDSCHRIFT  VOOR  TOEGEPASTB  SCHEIKUNDE  EN  HYGIENE.     Onder 

redactie  van  L.  Th.  Reicher  ^1  W.  P.  Jorissen.     Midddharnis, 
1898. 

Ton-Industrib  (Die)..  See  AUgemeiner  Anzeiger  der  Thon-Industrie. 

Transactions  of  the  American  Electrochbmicai.  Society. 
4  vols.     8vo.     Philadelphia,. 1902-1903  + 

Vbrbano  oer  Laboratorium^VorstXnob  ak  drutschbn  HocascHm^KK. 
See  Berichte  des  Verbandes. 

Verzeichniss  der  Riibenzuckerfabriken  und  Zuckerraflfinerien  im 
Deutschen  Reiche,  sowie  in  Oesterreich-Ungarn,  Frankreich, 
Russland,  Danemark,  Schweden,  England,  Italien,  Spanien, 
Nordanierika,  etc.     iS  vols.     Svo.     Magdeburg,  1884-1902  + 


VOGKIm  O. 


See  Jahrbuch  fiir  das  Eisenhuttenwesen. 


Wasser  (Das).  Referirende  Zeitschrift  iiber  Leistungen  und  Fort- 
schritte  fiir  die  gesammte  Wasserkunde.  Herausgegeben  von 
J.  H.  Vogel.     2  vols.     Svo.     Berlin,  1 901- 1902  + 

Wiesbaden  :  Verband  sblbststandigbr  offentxicher  Chemiker.  -^^ 
Bericht  iiber  die  iii-iv  ordentliche'Hauptversammlung. 

Yearbook  of  Colorists  and  Dyers,  presenting  a  review  of  the 
year's  advances  in  the  Bleaching,  Dyeing,  Printing,  and  Finish- 
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rivatives from.     VIIL  landau, 

316. 
Codein,     VIIL  Snmuleanu.  377, 
Coffee.     V.   Lecomte,   124      VIM.  Er 

mann,  266 
Coke.     V.  Simmersbacb,  173. 
Cold,  Production  of.     V.  Be b rend,  $a^ 

I/orenx,  129;  Tayler,   180,     VI 

Eis'  und  Kalte-ln<lustrie,  224, 
Colloidal  met'iLs,  Catalytic  properties oi 

VIIL  Bredig,  248. 
Colloidal  salt.H  in   the   dyeing  proce 

VIIL  Preuner,  348, 
Colloids,  Inorganic.    VUI.  Lottermoset 

323* 
Color  bases.     VIII.  Osswald,  342. 
Coloring  matters      VIIL  Seyewetz,  36H, 
Colostrum*     V^IH    Jablonsky,  300 ;  Tie-_ 

mann,  580, 
Combustible**.     V.  Schwartz.,  170. 
Congresses,    Chemical.      VIl.    Bericht 

iiber   den    Jil.    intemationalen 

Congress.  220  ;  Bericht  iiber  die 

X,     HauptversammluQg,     220; 

Bericht  iiber  die  iii.-iv.    .    .    . 

Hauplversammlung,  220. 
Coniin.     VMl.  Gilbert,  277. 
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jkcry*     {See  also  Food*  and  nutrt- 
lion  )     V,    Hogan,   107  ;  Rich- 
ards and  Hlliolt,  159. 
adifl,     VIII*  Levy,  Louis,  320. 
r.     V,    HiMler,  So      VIIL    Eifli* 
36j;  StahL  372. 
iper-ars<?ntd.     VIIL  Rietxsch,  353. 
er,  EleetroljtJc  separfttion  of.  VIIL 
Siegnrrst.  369. 
-*  Ferrocyianids  and   eobalticya- 

iiids  of.     VIIL  Ossedat,  342, 
-phoaphid.     -----    —^ 
.^r^  -  sulfate, '  S&iusji 

Mald^a,  325. 
1  cobs  aud  elder  pith.  Const! hieuU 
of.     VIIL  Browucj  249. 
Corydalis    alkaloids.       VIIL    Wagner, 

Hans.  385. 
Cosmetics.       {See  also   Essential  oils; 
Perfumes.)     III.    Salketo,  21, 
V,  Mom1e\dlle,  139. 
jtarnin,     VIIL    fiamb^i^,  Paul,  335  \ 

voigt,  3^4. 

Cotton      V.  Tompkins^  183. 

Cotton  oil.     V.  Tompkins^  (83. 

Creatin,     W  Mallet,  131. 

Creatiniu.     V    Mallet,  131- 

Creosote,   Pyrogenic  decomposition  gf. 

VIIL  Mullcr,  Eherbard,  334- 
Crotoa  ic  ac  id .     VIIL  11  el  kenl«^rg  ,290. 
Solid,  ami  hydrugeit  bronud,    VI It 

Darbishire,  257. 
Crotonic  aldehyde  and   hydroscylamin. 

VIIL  Haarmann,  283. 
Crotouic     aldehydes.     Derivatives    oL 

Vlli,  Frank,  Franjt^  271. 
Cryolite,    Fiuorene   in.     VIIL    Weber, 

Hemiann,  386 
Cryoscopy.     V',   Calzolari,   64 ;    Mantis 

132;  Raoult,  157.  VIII  Bartsch. 

\V'arier,     236  ;    D  *•  h  r  n  ,    261  ; 

Gierig,    277 :     Mann,    GiiBtav, 

326 ;   Sniith,  Harry,  370  ;  5om- 

tnerfeldl,  37  k 
Cryatats,   Mixed.     VIIL   Sommo^feldL 

Cuinalk    actds,    Halogen     substituted. 
VOL  Mills,  311. 


Cumaranones.     VIIL    Atenatadl.  233: 

Bartsch,  Fritz,  236. 
Cumajin.     VIIL    Fumer,    275:   KralTi, 
311, 
Basic.     VriL  Scbaal,  359. 
CuinaroQe.     VIIL    Bo^,  245 :  Finckli, 
a6S;     KahlcfTt.    304  i    Kathau* 
sohn,  337. 
Deri-^^alives  of.     VIIL  Cb3o*%  252; 

Richter,  Otto,  352. 
Synthesis  of  homoloi^es  of.    \1IL 
Schmidt,  Hugo,  362, 
Cumene,  Arsenic  derivatives  of,    VIH. 
Obcr^,  340, 
Deri%'alives  of.     %*IIL  Ropp,  Paul, 

355* 
Cuminol  and  ethyl-am  in,  VIII   Schi*^ 

bauer,  367, 
and  methyl-amin.     VIIL   Schivab- 

batier.  367. 
Cumyltdeiie-aniiin  And  benzaldehyde  h 

the  presence  of  potassium -cya* 

nid.     VIIL  Gem  gross,  177 
Cuxatigin.     VIIL   Borsma,  2416. 
Cyameltd.     VIII.   Hofinann,  Friedtich. 

29G. 
Cyanacetatnid*   Condensotion  products 

of.     VIIL  Corti,  255 
Cyan  acetic  ester,  Ctnidensaiion  prod  tic  t^ 

of.     VIII    Corti,  255. 
Cyanncelone.     VIIL    Pujisenegger,  275. 
Cyanide  process.     {See  f^iso  0<Ad.)    V, 

Bosqui,  58  ;    Eissler,  Hl*  ;  Gsje, 

91  I  Park,  147  ;  Wilson,  195. 
Cyano-acelic  esters,  Oxy- methylene  de- 
rivatives of.      VIIL    Gr^goire, 

281- 
Cyano-u7J>methin.      VIIL    Goldmana, 

Max,  279. 
Cyaoo-benjEvLaniliu.    VIIL  GoMmaBn. 

Max,  279, 
Cyano-benzyl-chlorid.      VIIL    Brackcl 

246. 
Cyano-ben^y}- ma  Ionic  ester  and  ammo- 

nk.  VIIL  Liittgen.  324. 
Cyaaofonn.  VIIL  Osswald,  342. 
Cyanogen.     V.     Goldberg,    94.    WTl. 

Sander,  W.,358, 
and  hydroxylamin.     VIII.    I.aske, 

317. 


SUBJECT-INDKX, 
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I 


Cyanogen  compounds.     III.   Loebe»  i8« 

VII L  MaiseU  325- 
Cyflnuricacjcl.     VI I L  H of nmnn,  Fried- 
rich,  296, 
compounds  of«    VIII.  Put  en  sen,  348, 
Cyan  uric  compounds,     VIII.  Diels,  260, 
Cyclic   bases,   Choi  in-   and    neurindike 

compounds  from.    VIII   Henle, 

Karl,  290, 
Cyclic    compouttds    containing    sulhm 

VIII,   Hen  wings,  290. 
Cyedo-heplane.     VIII.  Jacobi,  Andreas, 

300. 
Cyclo  hexanone.     VI I L  Knoch,  308. 
Cyclo-hexanone-carboxylic  esters.  VIII. 

Cciblitz,  254. 
Cyclo-methyl-hexanone,    Condensation 

protlucts  of.     VIII.   Dorrance,   j 

26r.  j 

Cyclo-pentadiene,  Condensation  of,  witli 

diphenyl-methane  and  dihydro- 

n  aji  h  tale  ne .       V II L     A I  brecht, 

Walther,  231. 
Cyclo- pen tadieue,  Derivatives  of.    VIIL 

NoeUlechen,  339. 
Cydo- pe  n  tad  iene-qu  ill  ones.     VIII.    Al- 

brecht.  Wfllther,  231. 
Cyclo-petitane*lerivatives,    VIIL  Abell» 

230  ;  Meiser,  329, 
Cyclo-pen tenon es,    Chlorinated.     VIIL 

Rohde,  354 
Cystin.     VIIL    Friedmajin,  Adolf,  273. 


D 


VIIL  SchoU,  H., 


Daguerre^s  process. 

364- 

Dairies  and  dairyinij.  [S^e  d/sa  MUk . } 
^k  V.     Anweisung,    42 ;     Fleisch* 

^^^_  mann,  85  ;  Kirchner,  115;  Rich- 

^^^V  inond,  159  ;  Schafer,  167  ;  Stoh- 

^^^1  man II,     17B ;     Tiemann,     183 ; 

^^^B  Wcigmann,   192      VI L   Rericht 

iiber  die  Thaligkeit,  221. 

DanieFs  chains.     VIIL  Zohla,  395. 

Dcca-methylene-diaiiiin  and  aldehyde, 
Condensiition  of.  VIIL  Wag- 
ner, 385. 

Decylcne.     VML  Narraway,  337. 

Dehydro-mucicacid.     VIIL  Voder,  394. 

Denitrificatiou.     V,  Lemmcrmann.  125, 


Dental  chemistry.     V.  Hall,  98. 
Dcsoxy- benzoin,       VIIL    Bilite,    242; 

Wieland,  391. 
and  ethylic  succinate.     VIIL  Riiss- 

wunn,  357. 
Thio  derivatives  of.     VIIL  Neuen- 

haus.  338. 
Desoxy-cholicacid.     VIIL  Vahlen,  382. 
Dextrose.     VIIL  Willeke,  391. 
Diabasic   acids,    Hydroxy! amin   deriva- 
tives oL     VIIL   Ehlert,  263. 
Diahasic   oxy-acids    and    caustic  soda. 

VIIL   Dreyfus,  262. 
Diacetal-amin.     VIIL   HeJikel.  290. 

DerivativesoL   VIII.  Kliinder.  308. 
Diaceto-succinic esters,  Isomeric.    VIIL 

Smyth,  Mori  and.  370. 
Diacetone-arain-oxini  and  diacetone-dia- 

min     and     methvLpentadicne. 

VIIL  Adaniianit,  230. 
Diacetone-aniin,  Carbamid  and  gu  an  id  in 

derivatives    of.     VtlL    Schall, 

Max.  359. 
Diftcetone-hydroxylamin*     VIIL    Jab- 

lonski,  3tJC», 
DiacyLtuethane,   Formation  of  acetals 

from.     VIII.   Lehmann.  Willy, 

318. 
Dialpharyldiydrazins,  Secondary.   VIIL 

Weiss,  Bruno,  388. 
Dialuric  acid.     VIIL   Koech.  309. 
Diamiflo-benxoic  acid  of  Grieas,     VIIL 

Schilling,  Bnnio,  361* 
Diamido-diphenyl-niethane,  Ketone  bro- 

midsaud  ketone  chlorids  from. 

VIIL   Kriigener,  313. 
Diamido-lutidin,     VIIL  Amos,  232. 
Diatnido-phen  y  loso-triazol.     VIIL 

Schieussner»  362. 
Diamino-dioxy-pyrimidin^      VIIL 

Schottlander,  364. 
Diamino'hexane*    VIIL  (liinther,  Hein- 

rich,  284. 
Diamins,  Aliphatic.     VIIL  KciL  305. 
and  aldehydes.     VIIL   Jarosa,  302. 
audcarbonyl-chlorid.    VIII   Jaross, 

302, 
Diamius,  Maudelo-nitril  and  lacto-nitril, 

Condensation  of,    VIIL  Thiele, 

379- 
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Diamyl^xamiiiic  acids.     VI EL    Aikin- 

son,  354. 
Dianistidii].     VI 11.  Starke^  573. 
DiasUse.     V.  Coupiti,  ji  ;  Poxzi-Escot, 

154.     VHL   iJoeriiiff,  360. 
Dia20    compounds        VI I L     Hantz&cb, 
287  ;  Stdo.  Viclor,  373. 
Alipbalic.     VIIL  Curtius,  256. 
ftUd    acyl  -  ketonic    esters.       VIII. 

Hmler,  2S6, 
g^nd  alcohols.     VI 11.   GruskiewicK, 

aisd    calciitiji  -  hypoclilora  te  -     V 11 1 , 

Kochcn backer.  313- 
aiid  para-tol  ueiie^ulfinic  acid.  V 1 1 1 , 

Jenichen,  303. 
rJrtho  -  tiiethylated,    and    ^kaliea. 

VIII,  GOidbtT?^,  379 
Duusodyais.     V  J 11.  Wolfs,  393. 
Diauo  salts.     VIIL  Bamberg,  Paul,  235, 
Dia^^acc tic-ester    and    pbetiy!    aceiy- 

lene.     VIIL    Lehman u,   Loais» 

3iH. 
! >i a^o-acet j c  ether .    V II L  Si  1  be^rrad ,  569. 
Diaxo-Eun  id  o  com  pou  nds.    VIIL  Tewes , 

37S. 
Diaizo-benzene-siilfottic  acid  and  ethyl- 

para  -  tohiidin  -  hydro  c  h  1  o  r  t  d  * 

Vni.  Pip.  3ii6- 
Diaio-ben/icliii  compoundi*.     VIIL  IHI- 

they,  a 60. 
Diajo-ciar  boxy  lie   acid,    Derivatives   of. 

VIIL  Schultj^e,  Otto.  366. 
DiaiMi^-cyanids,    Stercoisomeric,      VIII. 

Si-hulUe,  (Jtto,  366. 
Diazo-j^  an  idi  n .    \^  1 11 .  Smy  the  J  oh  n  S . , 

371 :  Vogt.  382. 
Otazo-hydrateSf  Isomeric.     VIIL   Eng- 

ler,  265. 
Diasto  -  im  ido  -  ben?.ene,    Deri vali  ves   of. 

VUI.  Majewski,  Karl,  325. 
Diazo-iinids.     VIIL    Strauss,  Carl,  376. 
Diaio-tn eth a n e .     \'' 1 1 1.  Nold ,  339  ,*  Seel , 

Addition  of,  to  compoiinds  with  an 
ethylene  bond.    VIIL  Bnrkard, 

Diaiconium  and  aminoniacal  cuprous  hy- 
droxid  solution.  VIIL  Meyer, 
Felix,  330. 


DiajjOnium  salts  and  aromoniacal  cuprous 

hydroxid solution  VIIL  Tram- 
ped aeh,  380 

Diaatonium  salts  and  cuprou.^  com- 
pounds.    VIIL   Blagden,  243. 

Diaioniuni  salts  and  tn ethyl-  and 
etbyl-alcohoL«i.     VOL  Jochein, 

Diaionium-hcnzene--^u!fonic    acids  and 

sl^reoisomeric  diaaotates.  V I  IT, 

GeHlowakj,  277. 
Diajronium-jXEThaloids.    VIIL  Guntlt«F, 

Hcinrich^  2S4. 
tontum-thio- sulfonates-      VIIL 

Ewers,  266. 
Diazo-perbTotDids.     VIIL  Straiya, Cirl, 

IHjijsotatea,    Isomeric.      VIll.    Engler, 

Diben jr -hydroxamic  series.    VIIL  Skiba, 

Dtbcnzai'ketone-petjta-metliflctie.Vin, 

Menize),  329, 
DibenEal -propionic  acid.  Derivatives  ot 

VIIL  Mayr,  R.,  328 
Diben  zaLsu  cc  i  n  i  c  a  cids    Stereoisomeric. 

VII I.  NaoCtm,  336. 
Diben ^oyl-glutaric    ester.      VIIL    Pro- 

pach,  348. 
Dibenzoyl-h3'dnuii«,  Action  of  iodin  and 

halogenons  com  pounds  on  nirial 

derivatives  of.      VIIL   Ben  rath, 

Diljenzoyl-nialonic    ester   and    phenyl* 

hy  drazin .     VIIL     Neu  h  ausser, 

33S. 
Diben^oyl  -  methane,    Isomeric.     VIII. 

Growth  er,  256. 
Dibeii^oyLmethane,    Phosphitiic    acitb 

of.     VIIL    F lemming,  .Arthur. 

269. 
DibenioyLphenyl-glutaric  ester.     VIIL 

Hinni^er^  293. 
Dibeazyl-hy drazin,  Symmetrical,    VIIL 

Quedenfeldt,  349. 
Diben Eyl-kc tone.     VIIL  Bilitc.  242, 
and  ethy lie  succinate.     VI f  I.  Russ- 

wurm,  357. 
I J 1  hi  phen  y  leiie-ethan  e.     VIIL    Lonnes, 

3^3. 
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"^  Bibromicis  siiid  alcoholic  potash.     VIIT 

Dichloio-para-phcnylenc-diamin,   VIIL               ^H 

Narraway,  337, 

Stierlin,  375.                                                ^B 

Dibromids,  Aromatic, and  sodium.   VI 11. 

DicbloTO-phthulic  acid.      VIIL    Goure-               ^H 

Hinrichsen,  294. 

vitz,  280.                                                       ^H 

Dibromo-anelhol-clibminifl  anrl  sodiiitn- 

Condensation    products   of.     VIIL               ^H 

ethoxid.     VIII.  HoeririK,  295. 

Sdvenn,  368,                                                ^M 

Dlbromo  *  atihydro  -  para-oxy  -  pscudo  - 

Dichloro- propionic  acid.  VIIl  Fromme,               ^H 

_                    cumyl-alcohoL    VIII.  Sheldon, 

I                   368/ 

■           Hydro-bromid  of .  VIIl.  \Velde»389. 

H 

Dichloro- qui  none    and    ortho-amido-              ^^M 

benzoic  acid,     VIIL   Lanserre,         ^^^H 

Dibronio-ciTichonidin  and  bromin.  VIIL 

^^H 

K                   Galiinanl,  275. 

1  Dibrotno-hexanes,  Two  stcreoisonieric. 

Dichloro-teliurO'ketones,     VIIL   Rohr-         ^^^H 

baech.  355.                                                   ^M 

VI 11.   Mohr,  OUu,  332 

Dichloro- triketone- hydro*  quinoliii  -by-               ^H 

nibronio-indone,  Derivatives  of,     VI II. 

d rates.    VIIL  Wiu7.heimer,392.               ^H 

Laiiser,  316 

Dictionaries.     (.S>r  Section  IL  )                               ^H 

H    IMbromo-meaitol-broifiid      VII I.  Trann, 

Dicyano  -  benzoyl  -  acetic    ester,      VIIL                ^H 

I                   3HT. 

Heinemaiin,  289.                                          ^^M 

1  Dibroino-pentane  and  primary  and  sec- 

Dicyano-hydro-qtiinoneSt  Derivatives  of,               ^^M 

P                  ondary   annns.      VIIL    Frieh- 

VIIL  Giinlher.  I'ritz,  2H4.                         ^U 

melt,  273. 

Diduro-quinone,     VIIl     Hiinkel,  287.                    ^H 

Dibronio  -  pyro  -  tartaric  acids  and  aro- 

DietbyLaceto-acetic'estcr,   VIIL  Bergc,                ^H 

matic  bases      VIIL  Knsrenauer, 

^H 

265. 

Diethyl-anilin     and    cyanogen -bromtd.               ^H 

Dibromo-quinolin.      V^IIL    Hillkowitz, 

VIIL   Noerr»  339.                                        ^M 

293' 

Dietbyl-hydro-tolu-quinone,    Oxidation               ^H 

Dibromo-substftuted  acids  and  aromatic 

oL     VIIL   Bernard.  24).                             ^M 

aitiins.     VIIL    Preiswerk,  347. 

Diethyl-phenoL   Derivatives   of.     VIIL               ^^t 

Dibromo-snccinic   acid      VIIL     Raabe, 

Bruichsilter,  249,                                    ^^^^H 

ft                  549- 

M           Decomposition   of.     Nil  I,    Rieben- 

Diflusion,     V.  Trovert,  185.                             ^^^H 

Digitalis.     VIII.   Wiiidaus,  392                       ^^^^| 

sahni,  352. 

Digito-Eavone.     Vlfl.   Fleischer,  269.            ^^^^^ 

Dibrorao-thynio-quinone.     VIIL    Hoff- 

Digitofcenin.    VIIL  Merk.  329.                      ^^^^^ 

mann,  Julius,  295. 

Dibydro-carvyl-diamin,      VIIL     Mayr-              ^^M 

Dibromo-tri-actftone-amin    and    ammo- 

hofer, 328,                                                 ^^^H 

nia.     VIIL   Rossbach,  356. 

Dibydro  -  lutidin  •  diearboxyljc    e  i»  t  e  r .        ^^^^| 

Dicarbo  -  tri  -  thio  -  bis  -  desoxy  ^ benzoin. 

VIIL  Fuchs.  Julius,  774.                     ^^^B 

VIIL   Neuenbaus,  338. 

Dihydro-quinazolin.    VIIL  Krecke,3t2«               ^^M 

DicarboxyLgliitaconic  eater,    Rimolecii- 

Dihydro-tetrazin.      VIIL    Bauer,    Wil-               ^f 

lar.     VJIL  Weiss.  Arno.  3S8. 

helm,  237.                                                    ^H 

Dicarboxylic  acid  derivatives  of  primary 

Dihydroxylic  phenols,  Aclton  of  chloro-               ^^M 

hydrazins.      VIIL     Heinrichs^ 

acetal  on  the  mono-alkyLctbers              ^^t 

290. 

oL     VIIL  TeudeloflF,  378,                       ^H 

Dichloro-indone.     VIIL    Wiedermann, 

Di'iodo-dinapbthyl.     VIIL     Schlosser.        ^^^H 

390. 

^H 

■  Dichloro-ketones.      VIIL    Jobatinssco, 
1                 303 

Di-iodo-nitrod)enzene.  Io4lo»o,  lodo,  and         ^^^H 

io<lonium  compounds  of.    VIIL               ^^M 

Dichloro-naphtoqninone     and     deriva- 

lirnst,  Waldemar^  266.                               ^^M 

tives  €*f   ntidoiiic  ester.     VIIL 

01*180  *  amyl  -  benzene.     Derivatives  of.         ^^^H 

^k                Michel,  Fritz,  331. 

VIIL  Steinorth.  374.                          ^^^| 
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Di^iMi  •  btit  jl  *  ami  o    and   chioto-acetal , 
DtkeUrti?  seiie  s.    V 1 1 L  Siern ,  HemidJi  n , 

264  ;   Fackelmann,  267  ;  Stem. 

374. 
Aromatic.     VIII.   Wesetibefg.  390. 
Blercaptoles  and  stilfoae^of.     VIII. 

Kartell,  236. 
Diketouic  acids,     VI 11.   Kedesdy,  305. 
Diketonie  esters.     VJII.  Kedesdj,  305,   i 
t>ilae vu!  i  oic  acid .    V^  1 1 1 .  Hof  ack  er,  295 ,    1 
Dilalometer.     VIII.  M oiler,  K.,  333 
Dimeta-xyhl-ar&in.     VIII,  RoUer,  356. 
Dtmetho3cv~diph«njl.      VI I L    H  inters^ 

kircht  294. 
Dimetbony-phenanthrene.       Vltl^ 

Buckow,  250* 
DimethyUacetoplienotie  and  aldehydi^, 

VIIL  Moll,  333. 
Dimethjl-anilin  and  cjranogeu-bromid, 

VIII,   Noerr^  339, 
Ditiielbyl-antUn'Oxid,      VIIL    Ley  den, 

320. 
DitneUty l-andin-phlhaloylk  acid.  VII L 

Seyler,  36S. 
DmiethjI'Cuttiarotie»,  Synthesis  of  two 

isomeric.     VIIL    Hermes,   291. 
Ditaethy  1-et hy lene.     VI I L    H  errtaan  n » 

391. 
Ditnethyl-etlsyl-pyrazin.     VIIL  Detert, 

DimethyUgljoxalidin,    VIII   Baumanu, 

Georg,  338, 
DimetliyUhyd ro-resorcin ,     VIII.  Volk- 

lioix,  3S4. 
Dimetby  1 '  hydro  -  tolu  -  quinone.  Oxida- 
tion of.     VIIL  Bernard »  341. 
Dimethyl-nieta-ainido-benzoic  acid  atid 

formaldehyde.  Condensation  of. 

VIIL  Zundel.  396. 
Dimethyl  -  meta  -  toluidin  -  axo- benzene, 

VIIL  Satn  elsoji ,  Sie^ried ,  358. 
Dimetliyl-naphlo-safranin.    VIIL  Graf, 

Gottfried,  281. 
Diriiethyl-nitro*quinolin,  1  ieri\'ativcs  of. 

VIIL   Burr,  251. 
Dinietbyl-octanolic    acid,    Lactone  of. 

VIIL  Seuffert,  368. 


Dimethyl -orthONtolnidio*  Derivrntivcs  of 

Vtri.  Kann*  305 . 
Dinict  h  y  1  -  oxazol       VIIL    Oesterreicb, 

^lax,  340, 
and   acetaJdehyde.      VIIL    Oester- 

reich.  Max,  340 
tHmeth)^  1  -  p ara  -  tol u »dt n  -  oxicL      VI II. 

Ley  den,  330. 
DiraeLhyl-pyraiin,  Synthesis  of.     VIII. 

Jorre,  303. 
Dimetbyl-pyrimidin     VIIL  Angerstain, 

233. 
Dimethyl  ^  pyrrolio .      VIl I     Hielscher, 

Dimethyl* succinic    acids,    Unsymmet- 

ricaL  Ester  acids  and  anilk 
aeidsof.     VIIL  Giittes.  184, 

DiTnetbyl-uracils      VIII    Dietrich,  j6o. 

Dimcth  y  Icn  e<j  u  inone.    V 1 1 1 .  H  itti,  298. 

DinitTo-benzoic  ester  and  hydiazin- hy- 
drate.   VIIL  RiedeL  Adolf.  352, 

Dinitro  -  ehloro  -  benzene  and  pyridiii. 
VIIL  Gail.  375  I  Hetiser.  Ger- 
hard, 292. 

Dinitro-cbloro-benzoic  acid.  VIIL  Hen- 
ser,  Gerhard,  292. 

Dinitro-ci^esoL     VIIL   Kun^,  314. 

Dmitronliethy  lene-tHamin-  cobalt  saltfl^ 
VIIL  Humphrey,  298* 

EHnitro  -  met  a  -  dichloro  -  benzene  and 
amins,  phenols  and  alcohols. 
VIIL  Fohrenbach,  270. 

Dinitro-meta-jty lene-sulfonic  acid.  VIIL 
Gronow,  282. 

Dinitro-methyl-toluidin.  VIIL  Mayer, 
R.,  32S. 

Dinitro-naphthalene.     VIIL    Oser,  343. 

Isomerisation  of,  into  nitrcj-nitroso« 

naphtoL     VIIL   Eckstein,  265. 

Snlfonation  of.   VIIL  Eckstein,  203. 

Dinitro-naphtol.     VIIL  Matis,  327. 

Dinitro- salicylic    acid.     VIIL     Sieben, 

Diortli  o-methyl-para-diquinolyl .    VIII. 

Paack,  343, 
Dioiity  acids.     VIIL  Lentz»  319. 
Dioiy  -  amido  -  anthraqninone  -  swlfonic 

acid.     VIIL  Theis,  379. 
Dioxy 'bengal -cum aranone*     VIIL  Ke^ 

selkaul,  306, 
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Hl>ioxy -benzene,  Carbonates  of  the  three 

Diphenyl-aniinA,  Derivatives  of,     VIIL          ^^^^| 

H                 isomeric.      VIII.     Lindenberg, 

Barth,  Theodor,  236.                             ^^^H 

331. 

Sulfonic  acids  of,     VIIL  Uerden*         ^^^^| 

Dioxy-cumarin   and   aldehydes.     VIIL 

h^g,  3B9.                                               ^^H 

HallcT.  287. 

Diphenyl -carbazid,      Molecular     com-         ^^^^| 

Dioxy^dialphyl -acetic     lactones,     VIII, 

pounds  of,     VIIL   Lapras,  317           ^^^^| 

Ssittionis*  370, 

Diphenyl-ethane-aniidtn,  Derivatives  of «         ^^^^| 

Dioxy-diphenyl*methane,   Ketone-bro- 
■                 mids  and  ketone-chloridB  from« 
^                 VIIL  Kriijfener,  3r  v 

VIIL  Zellitz.  395,                                  ^^^H 

DiphenyLether.     VIIL   Maehly,  325.             ^^^^| 

Diphenybethyl-imidazols,     VIIL    Lau-         ^^^^B 

Dioxy  -dipbeny  1  -  In  -brotno-cthane  and 

don,                                                                 ^H 

bromin.     VIIL  Meiniberg.  328, 

Diphenyl  -  hexatrtene  -  carboxy lie  add ,               ^^M 

Dioxy  -  dipben yl  -  tri  -  bromo-ethane  and 

Derivatives  of.  VIIL  Knell, 308.          ^^^H 

cblorin.     VIIL  Meimberg,  328. 

Diphenyl  -  hydra/in  -  methylene.     VIIL         ^^^^| 

Dioxy  -  diphen  y  1  *  tri  -  ch  loro*e thane  and 

Quedenfeldtf  349.                                   ^^^^| 

H                  bromin,     VIIL   Meinibergj  32S. 

Diphenvl-imid-ajtoL     VIIL  Weppner,         ^^^^| 

™  IHoxy  •  diphen yl  *tri  -  chloro  -  ethane  and 

^H 

chlorin,    VIIL  Meimberg,  338. 

Dipheny]<iso-dithio-biazolone.     VIIL         ^^^^| 

H  Bioxy  -  ditolyl  -  methane    and    brotnin. 
■                   VIIL  Clans.  254. 

Dioxy- flavane.     VIIL  Blnnislein,  244. 

Kamphausen,3o4;  Spitta,  Alb.,         ^^^^| 

^^H 

DiphenyLmethane,    Hydrogenated    de-          ^^^H 

Synth^sisof.     VIII.  Odtrfekl,  340; 

rivatives    of.      VIIL     Strauss^          ^^^B 

^L               Osius,  34a  ;  Salts,  358  -,  Seifart, 

OUo.                                                        ^^^H 

Diphenyl  -  methane  -  dicarfioxylic    acid.         ^^^^| 

Dioxy-lutidin.     VIIL  Amos,  23 K 

VIIL   Lach,  315                                     ^^H 

Dioxy-naphthalene.     VIIL  Zieike,  395. 

Diphenyl  -  methyl  -  imid  -  azols.      VIIL         ^^^^H 

Mono-eihyl-eiher of .     VIIL  Thon, 

Witte,                                                      ^^^H 

379- 

Diphenyl- pen tenic  acid.     VIIL  Merck-         ^^^^| 

Bioxy  *  naphthalene  -  d  1  s  u  1  f  0  n  i  c   acid . 

329                                                   ^^^^H 

VIIL   Hantower,  2iS7. 

Diphenyl-propane   series      VIII.    Wie-         ^^^^H 

Dioxy^succinic  ester,  Carlmmtd  deriva- 

land.                                                       ^^^^^ 

tives  of.     VIIL  Gvisenheimer, 

Diphenyl-pyrone.     VIIL  Siegfried,  369.               ^^H 

276. 

Diphenyl -tolyl- arsin,      VIIL    Lauter-         ^^^^B 

Dioxy-tolyl-phenyl-methane    and    bro- 

^^^1 

niin.     VIIL  Clans,  254, 

Diphenylene.     VIII    Meyer,  Leo,  331.         ^^^^B 

Di-para-oxy-phenyl  -  dimethyl  -  methane 

Jiiphenylene-glycolic  acid.     VIIL              ^^M 

and    hromin.      VIIL    GriiterSp 

Nickell.  338.                                          ^^H 

383. 

Dipiperonylidene-succinic  acid.     VIIL         ^^^^| 

Dipenta-methenyl ,  Derivatives  of,  VIIL 

Vieweg,  383,                                                 ^^^^H 

Meiijer,  329. 

j   Dipropyl-oxariiinic  adds.     VIIL  Atkin-         ^^^^B 

Diphenyl     and     phosphorus- trichlorid. 

^^^H 

VIIL  Buss,  251. 

Dipseudo  -  cumyl  -  phcuyUarsbi .     VIIL         ^^^^| 

DiphenyL  Derivatires  oL     VIIL  Fried- 

Rotter,                                                    ^^^H 

_^                   laender^  Hans,  273. 

Diquinolyl     VIIL  1^00,333;  Schmook.         ^^^^| 

^M  Diphenyl,  Phosphorus  and  sulfur  deriva- 

^^1 

^B                  tives  of   the    amins  of«     VIII 

Diquinoyl •  tetra - oxim.     VIIL    Gt-ese,         ^^^H 

f                 Zahn,  394. 

H 

DiphenyLamins.    VIIL  Wagner,  Hor«t, 

Diquinoyl-tri-oxim.    VIIL  Blumenthal,                ^H 

3^5' 

^44.                                                        ^^B 

4^0 


BtBLlOGEAFHY  OF   CHEHISTEV 


Dirhodatio-cobaltJac  salts  and  structural 
m>memMt  iu  inorganic  com- 
pounds,    VII  r.  Brannlicb^  247. 

DiiBOvarles^  Oiemical     W  Ephmm.Si. 

Disftife«?tion.  V.  Hess,  104;  Paid,  149; 
R ideal,  ]6o. 

DissQciation.  II L  Dnbem,  14*  V.  Bat- 
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hoU;   Wine,  k      MI.    Dujardin, 
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Maercker,     151  j      Noel,     n^  ^ 
Ponti,  154  :  Rocques,  161  ;  Se- 
biLStian,  170*  Sorei,  175  ;  Valyo, 
186  :  Vigneion,  188.    VIL  Jabr- 
bucb  des  VerdiiSt  22$, 
Disul fids  and  ami ns,     VIIL  Obermiller, 
540, 
ilfids.    Cyclic.     VI 11.    Wolff,  Karl, 

393' 
dsulfones      Vlll.  Bbers,  263  :  Fahreti- 
horst,  267. 
Cyclic.     Vm.  Wolff,  Karl,  393. 
Mixed.     VI XL  Hazard,  aSS. 
Di  tbicny  1 ,  D  eri  vati  ves  of.    V 1 1 L  N  ahke  ^ 

DithicKbiuret^v    VII I,  Pliilippc,  345, 

Ditbio-c^rbouic  eister.  VIII*  Liiigeti- 
briuk,  321* 

Ditolyl-pbthalid.     VI LL  Holtz,  397, 

Dolomite.     VIII,  Scbiffer,  361. 

Domestic  cbemistry.  V.  Baringer,  47  ■ 
La^ar-Cobn,  122,  123 ;  Mell- 
mann,  13^  ;  Regodt,  157;  Rich* 
ardsatidElUott,  159;  Scbreiber, 
169  ;  Snijders,  174. 

Double  saltSf  Complexions  in,  VI I L 
Rieger,  ^2. 

Drying,     V.   Hausbrand,  loi. 

Dulcite.     VIII.   Moulin,  ^^i,, 

Diiro-quinone*     VIII.   Hankel,  287. 

Dyeing  and  bleacbing.  1  Gar9on,  3, 
IL  Bersch,  6  ;  Carbon,  7  ;  Raw- 
.son,  10,  IIL  Produits,  2^,  V, 
Artof  dyeing,  43;  Beech,  49 S  Bot* 
tier,  58  ;  Del  mart,  74  ;  Depierre, 
75;  Faymoiiville,  83  ;  Fraps,86; 


Dyeing  and  bleaching .     [Cont'd,] 

Gtti»wtiidt,  8g ;  Gar^n,  %; 
Geofgevics,  91  -  Gnebm.  94 : 
Gro!»-Renaudt  97  ;    Heermaan^ 

loj  :  Hellot,  102  ;  Herzfeld,  J., 
i*j4  ;  HoIbUng,  106 ;  Hummel, 
109;  Lebbin,  123;  Lowentbal, 
lt8 ;  Mi3rai%s,  138 ;  Mocicm 
bleacbing,  139;  Pappenheun, 
t47 ;  Paterson,  148 ;  Pieqnet,i52 ; 
Prudhomoic^  156 ;  Retmann, 
157  :  San^ne.  166  ;  Scherf,  167  ; 
Schoop,  P,,  169 ;  Soxbtct,  175  ; 
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Triapkine,  1%  VIL  Farben- 
^eitung,  224  ;  Laiiber's  Monals- 
befte,  226:  Yearbook,  228; 
Zeitschrift  fiir  F'arben-  .  .  . 
cbeniie,  229.  VII L  Rotbdt, 
354  ;  Satisone.  358  ;  Theis,  379, 

Dyestuffs.  II.  Schnlt^;,  10.  V.  Atlas, 
44  ;  Bergbof,  5 1  ;  Blum,  56  ; 
Bulow«  62 ;  Bn^,  63  ;  Dupont, 
78;  Heumanu,  104;  Jaubert, 
III  ;  Lchne,  125  ;  Nietzki,  143; 
Rupe*i63;  Tbotuaa,  tSi.  VIII. 
Blum,  244, 

Dynamite.  (Si-t*  a/so  Explosives.)  V. 
Trawzl,  J  84, 


Ecgonin.     VIII,  Miiller,  Wilbelm,  331. 

Ecgoninicadd.  VIIl.  Bode,  244  ;  Hol- 
lander, 296. 

Eg:g-albutnen,  Products  of  the  alkabne 
hydrolysis  of.  VI 11.  Stiiber, 
377. 

Eigbt  (Carbon)  ring.  Formation  of. 
VIII.  Sondbeimcr,  371. 

Elder  berries.     VIII,  Sack,  357. 

Electrocbemistry.  II.  Heyoe,  7*  III. 
Borcbera,  13.  V.  Arrbenitis, 
43  :  Bauer,  49  ;  Becker,  49 1 
Bccquerel,  49;  Bermbacb,  51; 
Btscan,  54  ;  Blount,  56 ;  CoEsa, 
72  :  Elbs,  80 ;  GerdeSp  91  ;  Ha- 
ber,  98  ;  Handbuch,  99  :  Holrt, 
108 ;  Jones,  H. ,  113;  Kohn,  1 16 ; 
Le  Blanc,  124;  Lob,  128;  Lo- 
renz,  129;  Minet,  138;  Nemst, 
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■    Electrocliemistry.     [Cont'd,] 

Etboxy   acids,    Klectrosyn theses  from. 

^H 

142  ;  Norden,  144  ;  Oetlei,  145  ; 

VIII.   Mend,  329. 

^H 

^                  Peters,  F.,  151 ;  Prime  nozioni. 

Ethoxy- butyric  acid  and  aqueous  potash. 

^^ 

1^           155  ;   Quivy,    156  ;   Smith,   E4I- 

VIII,  Helmrirh,  290. 

^H 

^^B          gar,  r74  ;  Speckeler,  175.     VII, 

Ethoxy-flavonF.     V'lII,  Alpcrtn,  231. 

^H 

^^^B          Pllectro-chemjst,  224;  Electro- 

Elhoxy- fumaric    ester.       VIII,    Gold- 

^^^1 

^P                cheniical   Industry,  224;  Elek- 

Schmidt,  Max,  279. 

^^^1 

H                  trocliemische   T  e  c  h  n  1  k  ,    224  ; 

Ethoxy-cjuinolin  (Ana),     VIII.  Wiske, 

^^H 

H                 Jabrbuch    der    Elektrochemie, 

592. 

^H 

■                  325;  Transactions,  228.     VIII. 

Ethoxyl  -  phosphorus  -  oxy  -  chlorid  and 

-^1 

I                   Kiesent/.ky,  306. 

prinjary  and  .secondare'  amins. 

^1 

Electrolysis.     V.   Farailay,  H3  ;  Hollard, 

VIII.   Ratzlaff,  350. 

^H 

107;  Jordis,    r  14  ;    Kolhe,    117; 

Ethyl  group.    \'  1 11 .  Schmidt,  Aug. ,  562. 

^1 

K                  Lob,    12H;    Minet,    13H;    Neu-   ' 

Ethyl -acetate.     VIII.    Alexander,  231. 

^1 

H                 niann,   142  ;  Petersen,  151  ;  Ri- 

Ethyl -Ijen/ene,    Derivatives    of.     VIII. 

^^^1 

H                  ban,   159  ;  Scboop,  169.     VIII. 

Schmiz,  363, 

^^H 

H                  Auerbacb,    Ct,,    234;    Laband, 

Ethyl-crotonicacid.   VIII.  Borstelmaun, 

^^^1 

H                  315:     Sackur,    357;     Siegrist, 

246. 

^H 

™^                  369  :  Winkelblech,  392. 

Ethyl -esters.  Aromatic.   VI I L  Michaelis, 

^H 

ElectTometal  1  it rg v       V .    B  e  c  k¥  r ,   49  ; 

33" 

^^ 

Borchers,  i;H  ;   Minet,  138, 

Ethyl  -  lepidin   derivatives.     VIII.    Rij- 

^1 

EUctroplaltng.     V.  Geiger,  91 ;  Gbersi, 

vanck,  242. 

^1 

^                  92  ;  Lati^bein,  121  ;  PbiHp,  151  ; 
W                 Stock tneier»  1 77  ;  Taucher^  iHo  ; 

Ethyl-malonic  hydrazid.     VIII.   Rech- 

^H 

nitj;,  350. 

^^ 

Watt,  191  ;  Werth,  193. 

Kthyl-mesaconic  acid,  Oxidation  of,  by 

^H 

_    Emetics.     VI 11,    Baudran,  237. 

potflssic  permanganate.     VI I L 

^1 

■    Enamel.     V.  Coffigual,  69. 

Dannenberg,  257 

^H 

H   Encarvone.     Lohr,  322  ;  Stabler,  372. 

Ethyl '  methyl  -  ketone.      VI 1 1      Levin- 

^H 

I    Engineering  chemistry.     V.  Davis,  74  ; 

stein.  320. 

^1 

H                 PhilUps,  152;  Sexton,  172;  Still- 

Ethyl-nitrolic  acid,    Isomeric    salts  of. 

^^ 

^                  man,  177.     , 

VIIL  Graul,  281. 

^^ 

Hrbifl.     V'lll.   Hoglung,  295. 

Ethyl-oxy -butyric   acid.     VIII.    Lurie, 

^1 

Ergot.     V.  Keller,  115. 

324. 

^^ 

Eryth roil ic  acid,     V.  Meusscr,  136. 

Ethyl-phenol  and  chloro-acetal,     VIIL 

^^ 

Essenlial    oils      (See   a/so   Cosmetics ; 

Schroder,  365. 

^^ 

Perfumes  J     V.    Atkinson,   44; 

Ethyl  -  phenyl  •  hydrazin     and    ethylic- 

^^ 

Cbarabotand  Dn|K)nt,  66 ;  Gtlde- 

chloro-carbunaies,     VIIL   Liit- 

^^ 

meister,  93;  Idris,  no;  Labb^, 

gert.  Ad.,  324- 

^^ 

119:   Liotard,   127;  Parry,    148. 

Ethyl-phenyl-ketonc.     VIIL  Niedenzu, 

^H 

VHI    Adlung.  23u;  Mann, Karl, 

339^ 

^H 

3^6. 

Ethyl-phthalaztn,  Synthesis  of.     VIIL 

^H 

Ester  formation .     V 1 1 L  M  ichaelis,  33 1 . 

Paul,  Victor,  344* 

^H 

Esterificalion.     VI IL  Feith,  267, 

Ethyl-sulfo-acetic    acid,    Sulfone   com- 

^H 

Etard*s  reaction.     V.  Rohde,  162. 

pounds  from.     VIIL  Claesson, 

^^ 

Etbanolamin ,    Derivatives    of*      VIII. 

253. 

^^ 

Rcisslcr,  Paul,  354, 

Ethylene  and  benzene  vapours.     VIIL 

^^ 

E  then  yl-tri-sul  fid.       VIII.     Mangier, 

Harbeck,  2S7. 

^^ 

326. 

Ethylene-diamin.     VIIL   Herzfeld,  292. 

^^ 

Ethcrification.     V.  William  son,  195, 

Alkyl  derivatives  of.    VIII.  Schnei- 

^^^M 

Ethin-tliphthalids.     VHI.   Bechler,  238. 

der.  Paul,  363. 

1 
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Ethjkne  -  dmmin    and   beuitjl-cblond. 
VIIL  Blei^.  243. 
tmd  bivftlent  salu      VIlL  Meger1e« 

and  salts  of  bivft3etit  inelals,  Qom- 

pouisdflof,      Vin    Spruck,  373. 
Hfid    triuiethylctie-broniid      VIII. 

BIder,  345* 
flenc^diamiii-ftiniti    compounds. 

VIIL  GriiQ,  Ad,  aS^. 
ijknt^imiti  ncrien,   VIIL  Probenius, 

Otto,  174. 
^      thylcBe-phenyl-tydraxin     vttt. 

Hirs^maniit  194 
Ethylic-60cliuiti-ac«to-acctale  and  etlay- 

letip  bromid.    VllL  Freer,  372, 
Etbylic  -  sodium-tliketo^hydritidene^car- 

bcmrlate  and  balogens.     VIII. 

FlAtow,  26^ 
Httylidene-anilin,  Derivatives  of,    VITI. 

Hamburger,  287. 
Uhylidene-gluUnc    acid*      VIII.    Eg- 

gert,  263;  MihlhAuaer*  334. 
Eii^enoU  Bromin  derivatives  of.     VI II. 

Habtt»  Otto»  286. 
Euxenite.     VIM.  Praodtl,  347. 
Eva|xsratioti,  contlejistDg  and  cooling, 

V.   Hausbrandi  luo. 
Experimental  cbemistry,     V,    .^rendl, 

43 ;  Blochmann,  55  ,  Emsmann, 

Hi  ;  Fairlenu.  82  ;  Herding^  103  ; 

Hill,  A.  W.,  IQS  :  Hillyer,  105  ; 

Mack  en  si  e,    150:  Newell,    143; 

Newtb,i43;  Praktiscber Cbcm- 

ikeTp    T,«i5 :    Smith  and  Keller, 

174;  Wvatt,  198     VIII.  Keil, 

306. 
E^splosives.     (*Sfr  (t/j^*  Dynftmite ;  Gun- 
powder.)     II.    Daniel,   7.     V. 
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Gutlniann,    9S  ;    Nitnier,    143 ; 

Kunoz,    144 ;  Pictet,    R.,    152 ; 

San  ford.   166;  Schmerber,  16S  ; 

Sch  wartXf  1 70 ;  Uebersicbt,  J  86  ; 

Walke,  190;  WiJle,  195. 
Expositions,    Cbemistry  at*      III.    Be- 

ricbt,    12;   Borcbers,   13;  Hor* 

fiin-D<?on,     17;     Katalog,    17; 

K  eppe]  er ,    17;  M  el  J  niann ,   18; 

Witt,  22.     V.  Wiley,  194. 
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Flavaspidic  acid,  VIIL  Hausmann, 
288. 

Fl  avindulin .  V 1 1 1 .  Ei  ebler ,  264 ;  Stof- 
fel,  375. 

Pbivonc,  Derivatives  of.  VIIL  Ldwy, 
Robert,  323  ;  Neidhart,  338. 

Flores-Koso.     VI H,  Lobeck,  322. 

Flour.     V,  Marion,  133. 

Fl  uorene  and  formic  ester .  VIIL  Denscli, 
258. 
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|Fluorene,  Reactions  of   ibe  inethylene 
group  in.     VII L  Hen !e,  Fran x, 
290 
Fluorene-oxalic  ester.     VIIL    Dcmsch, 

Pluoresceiti.     VIII.  RtjcJatz,  354. 
Fluorescence  and  chemical  constitution, 
Correlation  of,     VIIL  Confetti, 

255 
Fluorids,     VIIL  Ja^er,  Albert,  301, 
Ferric.     VIIL  Koeppen.  Otto,  310, 
I  Fluoria.     V.  Moissan,  139,     VIIL  Alfa, 
231  :  Oetlel,  340. 
compounds.  Organic.     VI 1 1.  Xolte, 

339' 

Flu<>rindin.     VIIL  CtUj^genlieim,  284. 
Fluorindins,   Synthesis   oL     VIIl.  Sla- 
I  boszewicz^  370. 

Fluor-io«dates.     VIIL   Laiien stein,  317, 
Fluor-manganites,      VIIL    Lauenstein, 

317. 
Fodder.  V.  Alquier,  40  ;  Hoppe,  108. 
Vlir  Wiibbena,  394, 
(Foods  and  nutrition.  {Scr  a /so  Bread, 
ButttT,  Cheese,  Flour,  Meat, 
PreservationoffowL)  I.  Patent 
Officers.  V.  AbeU3S;  Atwater, 
W.  IK,  44,  45;  Alwater  and 
Woofis,  45 :  Balland,  A.,  47 ; 
Beicr.  so  :  Bevier,  52  ;  Bigelow, 
53  ;  Blasdale,  55  ;  Bonazzi,  57  ; 
Buchka,  62  :  Bujard.  63  ;  Clau- 
triftu,  69  ;  Eljitier,  St  ;  Frankel, 
86;  Frissell,  88;  Gadola,  89; 
Gibson »  92  ;  Go^ss,  95  ;  Heer- 
wa^en,  loi  ;  Hutchison,  no; 
Jaffa,  rii  :  Jordan,  114;  Lang- 
worthy,  122;  I^'ffmann,  124; 
Loew,  f28; 
Man^et,  I32 
M artel,  133  ; 
Moor,     139  ; 


Maliu^jac, 

;     Manuel, 

Mitchell, 

Pearniaiji, 


132: 
132; 
138: 
149; 

RichanLs,     159;      Ruppi     [63; 

Sammlung  der  BestimmungeUt 

]66 ;  Scbneideniiihl,  169;  Seel, 

171;   Snyder  and  Frisby,    174; 

Stac<ltler,     176;     Stone,    178; 

Sulla     composi/ione,     179; 

Thompson,  Henry,  182;  Vcrein- 


Foodsaud  nutrition. 


[Cont'd:] 

liarungcn,  1S7  ;  Villiers  and 
Collin.  1H8;  Vogl,  188;  Voor- 
hees,  189;  Wait,  190;  Wiley, 
194-  VII  British  Pood  Journal, 
221  ;  ForschunjijBberichle,  224  ; 
Oesterreichische  Chemikcr-Zei- 
tuiig,  226.  VIIL  Leignes-Bak- 
hoven,  319. 

VIIL  WeiHst^in. 


Foo<ls,  Dye*stuffs  in- 

388. 
Metals  in.     Vllt 
Forensic  chemistry. 

ogy  I 

Klein, 


Mebold,  32S. 
iSt'ra/so  Toxicol- 
V.   Kippenberger,    115; 
[15  ;  PolstorfF,  154 


Fonnaldehyfle.  V.  Hess,  104  ;  Vanino, 
1B6.     VIII    Sert/,  368. 

and  terpen e»      VIIL  Kriewit/.,  313. 

Estinuition  of.  VIII    Romeyer.  355, 

in  aqueous  solution  and  hydrogen 
chlorid.     VIIL  Coops,  255. 

or  methylene  derivatives  of  acids  of 
the  sugar  group.    VIIL  Clowes, 

254- 

Formald  eh  y d  e  -  bisu  1  fi  t  e  compounds. 
VIIl.  Glimm.  27S. 

Form aldehyde-sul files.     V.  Glimm,  94, 

Fonnazyl  compounds.  VIIL  Schiess, 
360. 

Form-inudo  ester,  Hydro-chlorid  of. 
VIIL  Hogrelje,  296. 

Form y  1  compou iid s .  I  som er i sm  i  n .  VIIl. 
Ivewin,  Isaac,  320, 

Formyl-flcetic-e*ter.  VIIL  Biudemann, 
242. 

Fonnyl-carbainid.     VIIL  Gorski.  380. 

Fonnyl -phenyl -acetic-ester.     VIIL 
Koltscharsch,  311. 
Isomeric.     VIIL   Bomcr,  244. 

Frie<lel-Crafts'  reaction,  VIIL  Naph- 
tali,  337  ;  SniinuilT,  370. 

Fruits.     V.  Bigelow,  53. 

Fucaceii,     VIIL  Koch,  IrUdwig,  3ij9, 

Fuels,  V.  Campredon,  64  ;  Colotuer, 
71  ;  Fischer,  R,  84:  Gill,  A., 
93 1  Jiiptner,  114;  Phillips, 
H.  J.,  152  ;  Poole^  154  ;  Popple- 
well,  154  ;  Scyffart,  172. 

Fungicides.     V.  Haywoo<l,  loi. 
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Furfural.     V'lIL  Robmer,  ^$4. 

alcohol  in  coffee  ail.     VtTL    HrJ- 

matm,  266. 
Fiirfurati,     VIIL  WidTtier,  jjgo 
Htig.     V^IIL  Gralert.  381. 
Fu  if  urol  Ai  u\  ethf  1  am  in,    VIIL  Sch  wab- 

bauer,  367. 
Furfurol  and  methy lamiir.     VIIL 

Schwabbaucr,  367, 
Furfurol  and  succinic  acid.     VIIL 

Scbeuemiann,  360. 
Ptirnojci^.     V.  Dtjbeiii,  7!*;  Jiiptner*-^ 

Toldt,  114:  Moissau,  159. 
Furcidiascol,  Tolyl-  and   bentyl  dcriva- 

*         tives  oL     VIIL   Stevens,  375. 
Fiwvt  otL  Estimation  of,     1  J&r  a/so  Al- 

coliolsanif  akoholometrj'j     V. 

BmgK^Biaiin,  61 

G 

Galactose.     V.  Dienert.  75, 

Golipot.     VIIL   WcsterWrig,  390. 

GallHiiiic  acid.  I>envatives  of.  VIII* 
Gausser,  276. 

Gallic  acid,      V.   Bi^trisf,  53, 

GatnbQge.     VIIL   LewinthaL  320. 

Gas  cheitiistry  sad  ^as  analysis.  V. 
Abady,  38  ;  Aiute*.  41  i  Bates » 
4H  ;  Klder,  55  ;  Boyle  and  Atna* 
gat,  59:  Henipel,  102:  Nisu- 
inajin^  r42  ;  Seyffarl,  172 ; 
Winkler,  195,  196. 

Gas  coals.  Nitrogen  content  oL     VIII* 
Schilling,   Hugen,  361. 
Ammonia  protlnction  from.     VIIL 
Schilling,  361, 

Gas  engines.     V.   Lencauchez,  125. 

Gas,  Illuminating.  IIL  Wekbacli,  22. 
V.  Bossner,  57  ;  Butler  field » 
63;  Calzavara,  64:  Cl^ti.>^,  69^ 
Fletcher,  T.,  85  ;  Frenzel,  87  ; 
Hornby,  108  ;  Hunt^  109 ;  l.,e- 
ft^vre,  124  ;  Marpillero,  133 ; 
O'Connor,  144  ;  Simmance,  173  ; 
Stevenson,  3  77;Truchot,  185. 

Gfls  oil  J  Pyrogenic  decomposition  of. 
VIIL   Miiller,  Eberhard,  334. 

Gases  and  vapoiirs.  Combustible.  VIII- 
Traulwein,  3S1. 


Gases,   Internal    friction    ami  tliertfuc 

vadaiioti    uu      VIIL  BTcites- 
bach,  248. 

Liquefaction    oL      \^n.  Ivcfivre, 

Permanent.  VIIL  Kriiger,  E,,3I|. 
Gastric  contents.  V.  Lassar-Cohn,  J25. 
Gelseminium  semper\'irens,      V.  Wiki, 

Glass.     111.  Henri vsux,  16.    V,  Angdo, 

41;    Bert  ran,    53;     Biser,    54; 

CoffigaaL  6^ ;  HenrivaujE,  103  ; 

Hovestadt,      log ;      SUefjstone, 

172;  Wetjcl,  193.    VIIL  Focke, 

270. 
Glauconinicacid.   VIIL  Bischkopff,  243^ 
Globulin   in  blood-serum      VIIL  Wd- 

lerstein.  3S6. 
Glmcosida      VIIL  Jouck,  303. 
GItie.    V.  Lehner,  T25  ;  Malepeyre,  131 ; 

Radeal,  160 
G lutacon ic  acid .     VIIL  Dreyfus,  262. 
Gluten.     VIIL  MangeL  326. 
Gltttin-pepione      VIIL  Braunig,  346. 
Gly cerid  i  n  ati  imal  fats*    VIIL  Haaseu , 

2S7, 
Glycerids.     VIIL   Neumaycr,  33S. 
Glycerin    and    metallic    oxids.     \'in. 

Bullnheinier^  251 . 
Glycerin  -  aldehydes »      VIIL   Neuberg, 

33S. 
GlycocoL     VIIL   Ihrfeldt,  299. 

compounds    of     aromatic     amido- 

esters.       VIIL     Oppenheimer, 

MaK»  341. 
Glycoaids.    \" .  Ri j  n ,  1 60  *    V 1 11.  Ptoelss, 

34S. 
Glyo3tylic  acid.     VIIL  Glass,  278. 
Gold.     {See  also  Cyanide  process.)    V. 

Begeer,5o;  Bosqui,58:  Coignet, 

70  ;  Curie,  73  ]  Ei&sler,  80 ;  G^ze, 

91 ;  Park,  147;  Wade,  E.  M.,  1S9. 
Atomic  weight  of.     VMl.    Kriiss, 

313- 

Double  salts  of  abnormally  com- 
posed organic  base?*.  VIIL 
Fenner,  268. 

in  a  current  of  cblorinf  Behavior  of. 
VlU.  Langguth,  316. 

lodometry  of.     V  IIL   Spiess,  37^, 
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Guaiacol,  Derivatives  of,     VUl.    Falk, 

Hexa-hydr<^- apophylenic  acid.     VUL                  ^^| 

267. 

WotfT,  393.                                                       ^H 

Ouajacum      VI 11.  Patiold,  343. 

Hexa-hydro-cinchomeronic  acid.    VIII»                 ^^| 

Guanamin^,  Aromatic.    VIII.  Etonow* 

Wolff,  FnU,  393.                                         ^H 

ski,  364, 
H         Disiil>slitiiled.     VI H.   Cramer,  256. 
^Guanidin,     VIII.  Gibson,  277, 

Hexa-bydro-orthO'phenyLdiamin,  VIII.                  ^^^k 

Bull.  251.                                                         ^1 

Hexa-hydrO'para-ben^yl-amiu  -carboxy-                   ^^| 

Guanin.     VI 11.  Goslich,  aSu. 

lie  acid.     VIIL  Ladisch,  315.                      ^H 

Gu  ms .     V .  Cordemoy ,  72  ;  D  icteric  h ,  7  5 . 

Hexa-bydro-phtbalic    acids,    Optically                   ^H 

Gunpowder.      (See    also    Kxplosives,) 

active,     VIIL  Conrad,  255.                         ^H 

IIL  Lippmaun,  18.  V.  Nimier, 

Hexalkyl-diarsoniumcom|x>unds.  VIIL                  ^^| 

143. 

Gronover,  282,                                                  ^^| 

Gutta-percha.     V.  Clouth,  69, 

Hexa-m ethylene,  Derivatives  of.     VIIL                 ^^| 

H 

^H 

HexyLaceio-acetic  ester,      VIIL    Lun-                  ^| 

Hiemaliii.     VI IL  Kolle,  Martin,  309. 

dahU  324,                                                        ^H 

Haemoglobin.     VIII.  Roiicby,  356. 

Hexyl-aticonic  acid,  VIIL  Simon,  Job  ,                  ^H 

Halogen  and  bydroxyl    VI 1 1'.  Pels,  268. 

^H 

Halojijen    derivatives.     VIII.     Gressly, 

Hexyldtaconic  acid.  Oxidation  of.  VOL                 ^^| 

2S2  ;  Mouneyrac^  333. 

Simon.  Job.,  370.                                           ^^| 

Halogen  in  organic  compounds,  Deter- 

Hexybuialonic  ester,     VIIL    Lundahl,                   ^H 

mination   of.     VIII     Moppert, 

324'                                                                   ^1 

333. 

High  temperature,  Production  of.     V,                  ^^| 

Halogen    salts,    Estimation    of.     VIII. 

Bredig.  6q.                                                      ^^| 

Bunictt,  25  T. 

Hippuric  ucid,     VIIL  Fehlbaber,  267.                    ^H 

Halogens,     V.   Fels,  83.     VIII    Jager, 

Hippuro' flavin      VIH.   I'ehllu*ber,  267,                   ^H 

Albert,  301. 

Honey    dextrin.     VUL    Miitler,   Alb.,                  ^| 

Quantitative  separation  of.     VI I L 

^1 

Specketer,  371. 

Honey   from   pine.      VIII     Monbeim^                  ^H 

Heavy  metals,  Quantitative  analysis  of. 

H 

VIIL  ScbIo«,.sberg,  362. 

Hops.     VIIL   HiArlh,  Georg.  236.                                ^H 

Helium.     VIIl.  Ste tided,  375. 

Humidity  of  air.  Determination  of.  VUL                  ^H 

Htfllelxjreiu.     VII I.  Thactcr,  379. 

Richter,  Bern  hard.  352.                              ^^| 

HeUehorin.     VIIL  Thacler.  379. 

Humus  from  sugar  and  permanganate.                 ^^| 

Hemipinic  acid,  Derivatives  of.     VIII. 

VIIL  Feilit/.en,  267.                                     ^H 

■                      Van  der  Meulen,  3 .S3, 

^          Indone  derivatives  of,     VIII,   Lan- 

Hydantoins.   VIIL  Weiss,  Maurus,  388.                  ^| 

Aromatic.     VUL  Breustedt,  2 18.                     ^H 

dau.  316 

Hydramins,     VIIl    Mntthes,  327.                            ^^| 

Hemipinyldiydroxylamin.  VIII.  Funk, 

Hydrastinin,     VilL  Voigt,  Carl.  3S4.                    ^^| 

275. 

Hydration     of     dissolved     substances.                 ^^| 

Hcptenic  acid.     VIIL  Gully.  284. 

VIIL   Oppermann,  341.                                ^H 

Heptyl-amin  soaps,    VIIL  Fnncke,  275, 

HydramV>aceticacid,    V^III.  LeVunann,                  ^^| 

Heterocyclic  compounds.    V,  BriibUfii, 

Martin,  31S.                                                 ^H 

VIIL  iCinsser.  395. 

Hydrazids  of  aromatic  acids  and  alka*                 ^^| 

Hetcro-xaiithin.      VIIL    Weinscbcnk, 

ties.     VUI    Melsbach,  329.                        ^H 

3HH. 

Hydrazids  of  ortbo-sulfo-benzoic   acid.                 ^^| 

Hexacyclic  ketones,     VIIL  Ratb,  350. 

VIIL    Dnmdt,  Otlo,  247.                               ^| 

Hcxa.cthyl4>en/^ne.  VIIL  Bartels,  236. 

Ilydraxin-    VIIL  Imbert,299;  Kiispert,                  ^^| 

Hcxa  -  hydro  -  authrfluilic    acid,     VUI. 

313;  Stolte,  375;   Zeuibrmski,                 ^B 

I                       Bull,  251, 

395*                                                               ^1 
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ajiddUzocompoQfids.    VTH.  Schiff, 

360 

salts.     MIL   Ebkf,  j6j. 
Q|4raaia-ko-bitty He  add.  VUI.  Pmnk, 

Chrii^fto,  271. 
Hydn^r^^nttisot.     VIII,  Starfce,  375. 
Hjdrazo  <  benxeae.       VIIL     Baumans , 
Otto.  as8  :  Le\iii,  320  ;  Riilke, 

&tid    atipbatic    Aldehydes.      VIIL 

Lttmmerxhekm,  514. 
Kilrodeiivativesof.     VIIL  Stksny, 
575. 
Hydmzones.  VIIL  Fa vneL Georges, 2A7, 
Ster^oiMjmeric.     VIIL    Schmidt, 
Otto,  363. 
Hjdimzonic  acid.    VUL  Halvoraen,  287, 
Hjdrindene.    VIIL  Diinkelabuliler,  a63* 
Hydriodoue.     VI 11.     Scliiefer,  360. 
Hjdro-arooiatic    compounds,     VIIL 
Guerbet,  284;  Webs*  Eicbard, 

388* 
Hjdro-Brofitattc  ketones.    VIIL  ReiE- 

Hydro- carbon*.    \\  Bertheloti  52,   VI II. 
Jacunski,  30  r 
AlipUiitic.     V*  Mouneyrat,  140, 
and     potassi  mn  -  persu  If  ate.      VOL 

Moritx.  Karl,  333. 
fttid  sii  1  f  uri  c  aci  d.    V 1 1 1 .   Lebmann , 

Theodor.  318. 
Aromatic.     VUL  Bart  els.  236. 
AroniAtic,  aud  sodium.    X'lIL  Lodt- 

er,  3a2. 

from  beeswax.    VIIL  Jirmanni  302. 

Halogen  substituted,  and  aluminium 

halogen      compuundii.        VIIL 

Kerez,  306. 

Hydro-cbelidonic  acid,  Derivatives  of* 

VUL  Strul>e,  376. 
Hydro-colHdiii.     VIIL   Gilbert,  277* 
Hydro-corn icularic    acid,    Unsaturated 
lactones  of.     VIIL  Straus,  376. 
Hydro-coiarnin  and   aldehydes.     Vill. 

Kersteu,  3116. 
Hydrogen      V.    Schoop,     XL    U.,    169* 

VUL  Letterniann,  320, 
Hydrogen  cblorid.     VI 11.  Sch mitt,  362. 
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Hydrogen  eyanid.     VIIL  Bartscb,  236 : 

Rod  nan,  354- 
Scsqui  -  hydro  -  chlorid      of.     VIIL 

Schait/.pahttj  363  ;  Skita,  370, 
Syntheses  by  means  of.     VIIL  Pa- 

mcker»  348* 
Hydrogen  dioxid.     VI SL    Kohen^  310; 

LehQert,3iS:  Schlossbetg,  362. 
and  hydfogen  iodid^  Catalysts  in  tkt 

reaction  between.   VIIL  Brod*;, 

249. 
Use    of,    in    quatititative    analysts. 

VIIL  Briihl,  249, 
Hydrogeu  electrode,  Depolaris^ition  of, 

VII  I.  Pan&cband,  343. 
Hydrogen  sulfide  group.     VIIL  Efeler, 

*'63. 
Hydro-pjrridin,    Synthesis    tn. 

Brunswig.  250, 
Hydroqninone  -  methyl*  ketone. 

Bebn,  Richard,  239, 
Hydroquinone  -  tetra  -  carboxylic    add. 

VIIL  Wolman,  393 » 
Hydro-resorctD,    VIIL  Scbtlling,  Rml, 

361. 
Hydro-m beanie   acid.     VIIL    Frolich, 

Julius,  274- 
Hydro^sulfurou^  acidt  Sodinm*  and  cil- 

c  ium  sal ta  of .     VIIL  Frank ,  A ., 

271. 
Hydroxamic     acid»      VIIL     Pickani 

346. 

Hydroxy- lac  tones.     VIII,  Lux,  325. 
Hydro3cyL     V.  Fels,  83. 
H y droxy lanj in . *   VIIL  Ebler,  263  ;  Ko- 
hen,  310. 
Alkyl  and  acyl  derivatives  of-    VIIL 

Pe^hkes,  344. 
Alkylated.     VIIL  Mamlock,  326, 
A 1  ky  lation  of.     V 1 1 L  H  i  1 1  and ,  293. 
compoynds  of  metals.    VIIL  Luc. 

324. 
Derivatives  of.     \'III.   Hapcl,  3S7, 
Inorganic    compounds    of.      VUL 
Kohlschiitter,  Volkmar,  311. 
Hydroxy  I  ami  D  -bydro-clilorid.    Quanti- 
tative separations  by  means  of. 
VIIL  Riihl,  356. 
Hygrin,   Synthesis  of,     VHl.    HollaU' 
der,  296. 
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Hyifrinic  acid,  Synthesis  of.    V 1 1 L  Ett* 

Indoxylic    acid,    Acyl    derivatives    of,              ^^M 

linger,  266. 

VIIL  Drescher,  261.                                ^M 

Hyponitrous  acid,   Conversinn  of,  itito 

Indulin,  Derivatives  of.     VIIL    Linne-        ^^^B 

B                    hydrazin.     VI IL  Brackel,  246. 

mann,                                                     ^^^^M 

1    Hvposul files,     VIIL    Stein hauser»  374. 

Ink.     V.  Lehner,  r25«                                     ^^^^| 

1 

Inorganic  chemistry.     V.  Beddow,  49;             ^^M 

BilU,  54  ;  Briggs.  60  ;  Carbayo,              ^H 

■   Iraid-ajtols.     VIIL    Fezcr,  368  ;  Kunck- 

64;  Car^lensen,65:  Cbristensen,              ^H 

■                  elt,  314. 

C,   67;    Danrmer,    73;    I>npr6,              ^H 

P    Iiuido-cthers,    VIIL  Goldschmidt,  Max. 

79;  Erdmann/Sr;  Faligati,  S3  ;              ^H 

279. 

Grimaux,  96  ;    Hartmann,  loo  ;              ^H 

Imids  of  dibasic  acids,  Halogen  deriva- 

Harz,  100;  Hemmelniavr,  102:              ^H 

■                    lives  of.     VIII.  Schwcde,  367. 

Hinds,   105;  Hoff,   106;  Holle-               ^M 

1    Tiidandione   and    meta-   and   para-oxy- 

man,    107  ;    Jorgensen,  S.  M.,              ^H 

I                     bt-nxaldehydes.  VIIL  May,  327* 

113  ;  Jones,  C,  113,  114;  Jones,             ^H 

I    Indazol derivatives.    VIII.  Jeletisperger^ 

L.  M.,  114:  Klein,  us:  Knoeve-       ^^^H 

1                   3«2. 

nageL    I  [6;   Krug,    119;    Leh«        ^^^H 

Indaaol    group.      VIII.    Epstein,    265 ; 

mann,  125;  Lengfeld.  12$;  Mag-         ^^^^B 

Grnskiewicx,  283. 

naniiii,  131;  Martin,  G.  H.,  133  ;              ^^M 

Metdola,  135  ;  Montgomery' and              ^^M 

of.     VHL  Weldert,  389. 

Smith,  139;  OecbsntT,  144;  Old-              ^H 

■    Indazolone,  Synthesis  of.     VIIL  Konig, 

berg,   145  ;  Oppenbeinier,  146  ;              ^H 

m           309. 

OstwaM,  146;  Peter,  15  [  ;  Pitt/,              ^| 

■    IndaxoU.     VIIL  Sondheimer.  371. 

155  :  Pinner,  153  ;  Remsen,  158  ;              ^H 

Formation  oL     VIIL   Rraun,  247. 

Revoy,  15S;  Richter,  160;  Ros-               ^H 

Indent.     VIIL  Schiefer,  360. 

coeaud  Ilftrden^  162  ;  Riidorff,              ^H 

Condensation    products    oL     VIII 

163  ;  Schmidt,  Julius,  168  ;  Sex-               ^H 

Biihner,  250. 

ton,  172;  Sbenstoue.172;  .Skerry,              ^H 

India  rubber.     V.   Brannt,  59 ;  Cloiith, 
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Welsch,  389. 

Phenyl-acetic  acid.     VIII.  Braren,  247. 

and  aldehydes.    VIII.  Wetzlich,  390. 

Hydrazid  of.    VIII.  Boetzeten,  245. 

Phenyl  -  acetimido  -  ester  and  hydrazin. 

VIII.  Goebel,  278. 
Phenyl-acetyl-acftophenone.  VIII.  Gro- 

towsky,  283. 
Phenyl-acridin.    VIII.  Nicolaysen,  338. 
Oxidation  of,  by  potassic  perman- 
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Bohm,  Ludwig,  244. 
series.     VIII.  Weintraub.  388. 
Phenyl-acridin -methyl -chlorid.     VIII. 

Gloz,  278. 
Phenyl -adipinic    acid.       VIII.    Voigt, 

Julius,  384. 
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Greiss,  281. 
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34S. 
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(387- 
and  hydroxylamin.     VIIL    Laske» 
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berger,  307. 
FbenyLindone-acetic  acid.     VIIL  Vic* 
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Phenyl -iiAphth<MU3idiii   aeries.    VIIL 

Raomtza,  349. 
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Vin.  Hess,  Heinrich,  292. 
Phenyl-para-tolyl-ozaaoL  VIII.  Ootach, 
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Phenyl-quinolin.     VIII.  Nauss,  337. 
Phenyl-quinolin-carboxylic  acid.    VIII. 

Jablonski,  Siegfried,  300. 
Phenyl-salicylate  and  alkali  persulfates. 

VIII.  Duntze,  262. 
Phenyl-selenic   acid.      VIII.    Stoecker, 

375. 
Phenyl-stilbazol.     VIII.  Dehnel,  258. 
Phenyl-succinic  acid,  Electrolysis  of  the 

ester  salts  of.     VIII.    Walden- 

berger,  386. 
Phenyl-succinic  acid,   Ester  acids  and 

anilic   acids  of.     VIII.   Hahn. 

Carl,  286. 
Phenyl-sulfo-acetic  acid,  Sulfone  com- 
pounds from.     VIII.  Claesson, 

253- 


FilORHllttdnHsaietB.    VHL  Wotf^gsj. 
fihos|ihlr«in  eoaipoiaiia»  Aromatic. 

Vni.  Arend,  s^au 
IlKMphate  glasses.    VHL  Iinrald,  299. 
Phcwipiyitca.     V.  Mtoosd^  138.     VOL 

Schncht,  365. 
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VIII.    MMxmuKtL%  397. 
fhospkins*  Tcrtimy   arooMtic.     vm. 

Krahe,  31a. 
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Bitenof.    V.  CavaHicr,  €6. 
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termann,  337. 
atom,  Unsymmetrical.    Vm. 
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533. 
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Phoephorus-«uboxid  VIII.  Pitsch,  346. 
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laff ,  350 
Phospho- V  a  n a  d  i  c  molybdates.     VIII. 

Jacoby,  Heinrich,  300. 
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Grebe,  96 ;  Lainer,  120 ;  Zucker, 
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Photographic  chemistry.     III.  Colson, 

14  ;    Drecker,    14  ;    M^moires, 

18.     V.  Cierc,  69 ;  Colson,  71  ; 

Lainer,    120 ;    Liesegang,   127 ; 

Mathet,     134 ;     Hamias,    141  ; 

Niewenglowski,id3 ;  Townsend, 

180 ;  Valenta.  186. 
Phthalazones.     VIII.  Wolbling.  393. 
Derivatives  of.     VIII.  Paul,  Victor, 

344 
Phthalic   acid,   Brominated.     VIIL 
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Iveupold,  320. 
Phthalic  acid,  Hydrazids  and  arids  of. 

VIIL  Davidis,  257. 
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Ptithalic-aldehydic    acid    aad    beiizyl- 
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Wrotnowski,  394. 
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VIII.  Wrotnowski,  394. 
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tion   of,      VriL    Wrotnowski^ 
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ballylate.     VIU   Gott^he,  280. 
Phthaltmids.     VIIL  Sachs.  Franz,  357, 

•  Fhthaloyl-phtbaHc    acid.     VIIL     Mar^ 
tens,  327, 
Pbthalyl-<iicblorid  and  sodium-benzoyl- 
aceticester.    VIIL  Hiitbig,29S. 
PhthalyLbydroxylamin.     VIIL    Brock- 

mann,  249. 
PbtbalyLphenyl-iso-crotonic    acid. 

VIIL  TiBcbbcin,  380. 
Physical  chemistry.     L    Zeitachrift,  5. 
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10.  HI.  Cerlaod,  15  ;  Ostwald, 
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Del^pine,  74 ;  Devcnter,  75  ; 
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J7  V.  Arthus,  43;  Atwater 
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Roaftt  45  \  Atwater  and  Woods, 
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